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PEEFACE 


The  history  of  ibsse  translationa  has  been  already  told ; 
bat  as  it  is  somewhat  complicated,  aod  appears  in  some 
points  not  to  be  clearly  anderstood,  it  may  be  convenient 
that  I  should  repeat  it  here. 

The  works  to  be  translated  were  selected  by  Mr.  Ellis, 
and  were  meant  to  inclnde  everything  which  is  requisite  to 
give  an  English  reader  a  complete  view  of  Bacon's  phi- 
losophy. Ilie  setectioD  does,  in  fact,  include  all  the  Latin 
works  belonging  to  the  first  andrsecond  jparta,  and  as  many 
of  those  belonging  to  the  third  as  ore  not  to  be  found  in  a 
more  perfect  form  in  the  others.  And  though  the  Editors' 
prefaces  and  notes  are  not  reprinted  along  with  them,  yet 
the  several  pieces  being  set  out  in  the  same  order,  and 
bearing  the  Latin  titles  on  the  top  of  each  leaf,  it  will  be 
easy  to  find  them  by  reference  to  the  corresponding  titles  in 
the  three  former  volumes.  So  that  those  who  cannot  read 
the  Great  lostauration  in  the  original  may  nevertheless 
have  the  full  benefit  of  all  the  explanatory  and  illustrative 
matter  contained  in  this  edition. 

Of  the  style  of  translation  which  has  been  attempted, 
I  have  spoken  in  my  preface  to  the  fourth  volume.  And 
though  the  authorship  is  of  a  more  mixed  character  than  I 
could  have  wished,  I  hope  it  will  not  be  found  that  the 
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number  of  the  workmen  has  materially  impdred  the  sub- 
stantial value  of  the  work. 

The  translation  of  the  iVwum  Organum  was  finished 
many  years  ago.  The  manuscript,  having  been  carefully 
examined  and  much  corrected,  first  by  myself,  and  afterwards 
by  Mr.  Ellis,  remained  in  my  bands  pending  the  com- 
pletion of  the  first  three  volumes ;  and  was  ultimately,  for 
reasons  with  which  it  is  not  necessary  to  trouble  the  reader, 
committed  entirely  to  my  chat^.  In  carrying  it  through 
the  press,  I  felt  myself  at  liberty  to  make  whatever  altera- 
tions I  pleased  ;  and  therefore,  if  any  errors  remain,  I 
must  consider  mjrself  answerable  for  them. 

Hie  task  of  translating  the  remainder  was  entrusted  to 
Mr.  Francis  Headlam,  of  Univeruty  College,  Oxford ;  and 
1  hoped  that  my  part  in  it  would  be  no  more  than  that  of  a 
critic:  I  was  to  revise  bis  muiuscript,  And  faults,  and 
suggest  improvements,  leaving  him  to  dtal  with  my  sug- 
gestions upon  his  own  responsibility,  a£cordlng  to  bis  own 
judgment.  In  this  manner  the  first  330  pages  of  this  volume 
were  executed.  But  the  progress  of  the  sheets  throagh  the 
press  (which  was  still  engaged  with  the  third  volume)  was 
slow;  and  before  it  could  proceed  further,  Mr.  Headlam 
was  called  upon  to  fulfil  an  engagement,  which  detained 
him  on  the  continent  for  the  rest  of  the  year ;  upon  which 
he  agreed  to  leavB  his  manuscript  with  me,  to  be  dealt  with 
as  I  thought  fit  I  used  my  judgment  without  any  re- 
itraint ;  and  as  I  had  certainly  full  opportunity  to  remove 
all  defects,  it  is  my  fault  if  I  have  either  introduced  any 
that  were  not  there,  or  left  any  that  were. 

It  will  be  understood,  tlierefore,  that  the  translation  of  the 
seventh,  eighth,  and  ninth  books  of  the  De  A^mentis 
&ienHarumr  of  the  Hittoria  Ventorumt  and  the  Huioria 
VittB  et  Mortis — extendiBg  from  the  beginning  to  the 
three  hundred  and  twentieth  page  of  this  vtdume — is  all 
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for  which  the  final  reaponsibility  rests  with  Mr.  Headbm. 
With  the  translation  of  the  Novum  Organum  be  had  no- 
thing to  do ;  and  the  alteratioas  which  I  made  in  his  manu- 
script of  the  rest  were  not  seen  by  him  antil  they  were 
printed. 

With  regard  to  the  method  observed  in  the  translation, 
I  have  only  to  add,  on  bis  behalf,  that  he  agrees  with  what 
I  have  said  on  that  subject  in  my  preface  to  the  fourth 
volume  —  that  in  translating  the  De  Augmentis,  his  object 
has  been  to  adi^t,  as  for  as  he  could,  the  style  employed  in 
the  Advancement  of  Learning, — retaining  also  the  original 
English,  wherever  no  further  meaning  seemed  to  be  ex- 
pressed in  the  Latin  ; — and  that  where  the  form  of  ex- 
pression in  the  translation  appears  to  vary  from  die  Latin 
more  widely  than  would  otherwise  he  requisite  or  ju8tifiEd)le, 
it  will  generally  be  fonnd  that  it  is  the  form  used  by  Bacon 
himsdf  in  the  corresponding  passage  of  the  English  work. 

J.S. 
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TRANSLATION 


DE    AUGMENTIS    SCIENTIARUM. 


CHAPTER  I. 


71u  Diouion  of  Moral  Knmoledge  into  the  Exemplar  or  Plat- 
form of  Good,  and  the  Georgia  or  Culture  of  the  Mind.  The 
Dioitiaa  of  the  Platform  of  Good,  into  Simple  and  Comparative 
Good.  The  Division  of  Simple  Good  into  Individual  Good, 
and  Good  of  Communion. 

We  come  now,  most  excellent  king,  to  moral  knowledge, 
which  respecte  and  conBidere  the  will  of  man.  The  mil  is 
governed  hj  right  resson,  seduced  by  apparent  good,  having 
for  ite  Bpiirs  the  paasionB,  for  its  ministers  the  organs  and  to- 
Itmtaiy  motions ;  vherefore  Solomon  says,  "  Above  aU  things 
keep  thy  heart  with  all  diligence,  for  out  of  it  are  the  issues  of 
life."  In  the  handUng  of  tbis  science,  the  writers  seem  to  me 
to  have  done  as  if  a  man  who,  profea^g  to  teach  Uie  art  of 
writing,  had  exhibited  only  fur  copies  of  letters,  single  and 
joined,  without  giving  any  direction  for  the  carriage  of  the  pen 
and  framing  of  the  chamcterB.  So  have  these  writers  set  forth 
good  and  fiiir  copies,  and  accurate  draughts  and  portrutures  of 
good,  virtue,  duty,  and  felicity,  as  the  true  objects  for  the  will 
and  desires  of  man  to  aim  at  But  though  the  marks  them- 
selves be  excellent  and  well  placed,  how  a  man  may  best  take 
his  aim  at  them ;  that  is,  by  what  method  and  course  of  educa- 
tidi  the  mind  may  be  truned  and  put  in  order  for  the  attunment 
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oF  them,  tLey  pass  over  oltc^ether,  or  alightly  and  unprofitable. 
We  may  discourse  ns  much  as  we  please  that  the  moral  Tutuea 
are  iu  the  mind  of  man  by  habit,  and  not  by  nature,  and  we 
may  make  a  formal  distinction  that  generous  spirits  are  won  by 
doctrines  and  persuasions,  and  the  vulgar  sort  by  reward  and 
punishment;  or  we  may  ^ve  it  in  precept  that  the  mind  like 
a  crooked  stick  must  be-stnughtened  by  bending  it  the  con- 
trary way ',  and  the  like  Bcatt«red  glances  and  touches ;  but  they 
would  be  very  &r  from  supplying  the  place  of  that  whidi  we 
require. 

The  reason  of  this  neglect  I  suppose  to  be  that  hidden  rock 
whereupon  both  this  and  so  many  other  barks  of  knowledge 
have  struck  and  foundered ;  which  ie,  that  men  have  despised  to 
be  conTereant  in  ordinary  and  common  matters  which  are 
neither  subtle  enough  for  disputation,  nor  illustrious  enough 
for  ornament.  It  is  hard  to  compute  the  extent  of  the  evil 
thus  introduced ;  namely,  bow  from  innate  pride  and  vain  glory 
men  have  chosen  those  subjects  of  discourse,  and  those  methods 
of  handling  them,  which  rather  display  their  own  genius  than 
benefit  the  reader.  Seneca  says  well,  "  Eloquence  is  injurious 
to  those  whom  it  inspires  with  a  fondness  for  itself,  and 
not  for  the  subject' ; "  for  writings  should  be  such  as  should 
make  men  in  love  with  the  lesson,  and  not  with  the  teacher. 
They  therefore  are  on  the  right  path,  who  can  say  the  same  of 
their  counsels  as  Demostheaea  did  of  bb,  and  conclude  with 
this  sentence,  "  If  you  do  what  I  advise  you  will  not  only  praise 
the  orator  at  the  time,  but  in  no  long  time  yourselves  also,  by 
reason  of  the  better  condition  of  your  afifeirs." '  For  myself, 
most  excellent  king,  I  may  truly  say  that  both  in  this  present 
work,  and  in  those  I  intend  to  publish  hereafler,  I  often  ad- 
visedly and  deliberately  thiow  aside  the  dignity  of  my  name 
and  wit  (if  such  thing  be)  in  my  endeavour  to  advance  human 
interests;  and  being  ose  that  should  properly  perhaps  be  an 
architect  in  philosophy  and  the  sciences,  I  turn  common  labourer, 
hodman,  anything  that  is  wimted;  taking  upon  myself  the 
burden  and  execution  of  many  things  which  must  needs  be 
done,  and  which  others  through  an  inborn  pride  shrink  from 
and  decline.  But  to  return  to  the  subject :  moral  philosophers 
have  chosen  for  themselves  a  certain  glittering  and  lustrous 

■  ArM.  Nlc  Elh.  tLO.  >  ScMca,  Epift.  bi.  *  DcmaMb.  Olmtb.  U. 
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maas  of  matter,  wherein  they  may  principally  glorify  themselves 
foe  the  point  of  their  wit,  or  the  power  of  their  eloquence ;  but 
those  which  are  of  moat  use  for  practice,  ee^g  that  they  can- 
not be  so  dothed  with  rhetorical  onuunente,  they  have  for  the 
moat  part  passed  over. 

Nether  needed  men  of  so  excellent  parts  to  have  desptured 
of  &  ffMtune,  which  the  poet  Vir^  promised  to  himself,  and 
indeed  obtiuned ;  who  got  as  much  glory  of  eloquence,  wit,  and 
l^taming  in  the  expressing  of  the  oboervationB  of  husbandry,  as 
4^  tlie  heroical  acta  of  ^neas ; 

Nee  nun  animi  dubina,  rerbis  en  Tinoere  magnnm 
Qoain  nt,  et  angaitia  his  nddere  reboi  honorem.' 

And  mrely,  if  the  purpose  he  in  good  earnest,  not  to  write  at 
loflure  that  whidi  men  may  read  at  leisure,  but  really  to  in- 
struct and  Bubom  action  and  active  live,  these  Geo^ics  of  the 
Hind  are  no  less  worthy  to  be  bad  in  honour  than  the  heroictd 
descriptions  of  virtue,  goodness,  and  felicity,  whereon  so  much 
labour  has  been  spent. 

Wherefore  I  will  divide  moral  knowledge  into  two  principal 
parts ;  the  one  " the  Exemplar  or  Platform  of  Good"  the  other 
**  the  Beffimenl  or  Culture  of  the  Mind,"  which  I  also  call  the 
Georgiet  of  the  Mind;  the  one  descrihiog  the  nature  of  good, 
Uie  other  prescribing  rules  how  to  accommodate  the  will  of  man 
thereunto. 

The  doctrine  touching  the  platform  or  nature  of  good,  con- 
nders  good  either  Simple  or  Comparative :  either  the  kinds  of 
good,  or  the  degrees  of  good ;  in  the  latter  whereof  those  in- 
finite disputations  and  speculations  touching  the  supreme  degree 
diereof,  which  they  termed  "Felicity,"  "Beatitude,"  or  the 
••  Highest  Good  "  (which  were  as  the  heathen  Divinity),  are  by 
the  Christian  futh  removed  and  discharged.  And  as  Aristotle 
aays,  "  That  yonng  men  may  be  happy,  but  only  by  hope,"  '  so 
«e,  instmoted  by  the  Christian  ^th,  must  all  acknowledge 
our  minority,  and  contest  ourselves  with  that  felicity  which 
rests  in  hope. 

Freed  therefore  happily,  and  delivered  from  this  doctrine  of 
llw  heathen  heaven,  whereby  they  certunly  imagined  a  higher 

>Tii».o«cKB.ui.ieg.:  — 

How  hanl  the  tuk,  ilu,  foU  well  I  know, 
WHk  cbmH  of  word!  to  (nM*  « them*  M  tow. 
■  iiUL  Hk.  Etk.  I.  10. 
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elevatton  of  man's  nature  thim  it  ia  really  capable  of  (for  we 
see  in  what  height  of  style  Seneca  writes,  "  It  is  true  greatness 
to  have  the  fruity  of  a  man  and  the  security  of  a  god ' " ),  we  may 
with  more  sobriety  and  truth  receiye  the  rest  of  what  they  have 
delivered  concerning  the  doctrine  of  the  Exemplar ;  wherein, 
for  the  nature  of  good  Positive  or  Simple,  they  have  painted 
it  excellency  and  to  the  life,  as  in  a  picture,  diligently  repre- 
senting the  forms  of  virtues  and  duties,  their  situatione  and 
their  pastares,  kinds,  relations,  parts,  subjects,  provinces,  ac- 
tions, administrations,  and  the  like;  nay  farther,  they  have 
commended  and  inmnuated  them  info  man's  nature  and  spirit 
with  great  quickness  oS  argument  and  beauty  of  persuofdons ; 
yea,  and  fortified  and  entrenched  them,  as  much  as  discourse 
can  do,  against  corrupt  and  popular  opinions.  Again,  for  the 
nature  of  Comparative  Good,  they  have  also  excellently  well 
handled  it,  in  their  triplicity  of  good ;  in  the  comparison  between 
a  contemplative  and  active  life;  in  the  distinction  between 
virtue  with  reluctation,  and  virtue  settied  and  secured ;  in  their 
encounters  between  honesty  and  profit ;  in  their  balancing  of 
virtue  with  virtue,  as  to  which  outweighs  the  other,  and  the 
like ;  so  tiiat  I  find  that  this  part  is  ezcellentiy  laboured,  and  that 
the  an(»enta  have  done  their  work  admirably  therein,  yet  so  as 
the  pious  and  earnest  diligence  of  divines,  which  haa  been  em- 
ployed in  weighing  and  determining  duties,  moral  virtues,  cases 
of  conscience,  the  bounds  of  sin,  and  the  like,  has  leil  the  phi- 
losophers far  behind. 

Notwithstanding  (to  return  to  the  philosophers),  if  before 
they  had  come  to  the  popular  and  received  notions  of  virtue 
and  vice,  pleasure  and  pain,  and  the  rest,  they  bad  stayed  a 
Uttle  longer  upon  the  inquiry  concerning  the  roots  of  good  and 
evil,  and  the  strings  of  those  roots ;  they  had  given  in  my 
opinion  a  great  light  to  those  qaestions  which  followed ;  and 
especially  if  they  had  consulted  with  the  nature  of  things,  as 
well  as  moral  axioms,  they  had  made  their  doctrines  less  prolix, 
and  more  profound ;  which  being  by  them  in  part  omitted,  and 
in  part  handled  with  much  confusion,  I  will  briefly  resume; 
and  endeavour  to  open  and  cleanse  the  fountains  of  morality, 
before  I  come  to  the  knowledge  of  the  culture  of  the  mind, 
which  I  set  down  as  deficient  For  this  will  in  my  opinion 
reinforce  the  doctrine  of  the  ex^nplar  with  new  strength. 
■  Shmo,  Epl)t  63. 
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Hero  IB  fonned  aadimprintiBd  in  every  tlimg  an  appetite  towwd 
two  natores  of  good ;  the  one  as  everything  is  a  total  or  oubBtan- 
tive  in  itself,  the  other  as  it  is  a  part  or  member  of  a  greater  body ; 
whereof  the  latter  ia  in  degree  .the  greater  and  the  worthier, 
because  it  tends  to  tbe  conservation  of  a  more  general  form.  The 
former  of  these  may  be  termed  "  Individual  or  Self-good,"  the 
latter  tbe  *'  Good  of  Communion."  Iron  in  particular  sympathy 
moves  to  the  loadstone,  but  yet,  if  it  exceed  a  certain  quantity 
it  forsakes  its  affection  to  tiie  loadstone,  and  like  a  good  patriot 
moves  to  the  earth,  which  is  the  region  and  country  of  its  con- 
natarals;  ao  again,  compact  and  massy  bodies  move  to  the 
earth,  ihe  great  collection  of  dense  bodies ;  and  yet  rather  than 
suffer  a  divulsion  in  natore  and  create  a  vacuum,  they  will 
move  upwards  from  the  centre  of  the  earth,  forsaking  their 
du^  to  the  earth  in  regard  to  their  duty  to  the  world.  Thus 
it  is  ever  the  case,  that  the  conservation  of  the  more  general 
form  controls  and  keeps  in  order  the  lesser  appetites  and  in- 
cUnations.  This  prerogative  of  the  communion  of  good  ia 
much  more  engraven  upon  man,  if  he  be  not  d^^erate; 
according  to  that  memorable  speech  of  Pompeyt  when  being  in 
commission  of  purveyance  for  a  famine  at  Rome,  and  being 
dissuaded  with  great  vebemency  and  instance  by  his  friends 
about  him  that  he  should  not  hazard  himself  to  sea  in  an  extre- 
mity of  weather,  he  said  only  to  them,  "  It  is  needful  that  I 
go,  not  that  I  live ' ; "  so  that  the  love  of  life,  which  is  the  pre- 
dominant feeling  in  the  individual,  did  not  with  him  outweigh 
affection  and  fidelity  to  the  commonwealth.  But  why  do  I 
dwell  on  tiiia  point  ?  for  never  in  any  age  has  there  been  any 
philosophy,  sect,  reli^on,  law,  or  otiker  discnpline,  which  did  so 
highly  exalt  the  good  which  is  communicative,  and  depress  the 
good  which  is  private  and  particular,  as  llie  Holy  Christian 
Faith;  well  dedanog  that  it  was  the  same  Qod,  who  gave  the 
Christian  law  to  men,  that  gave  also  those  laws  of  Nature  to 
inanimate  creatures ;  whence  we  read  that  some  of  the  elected 
sunts  of  God  have  wished,  rather  than  that  their  brethren 
should  not  obtun  salvation,  that  they  themselves  should  be 
anathematized  and  erased  out  of  the  book  of  life,  in  an  ecstasy 
of  charity  and  infinite  feeling  of  communion.* 

Hub  being  set  down  and  strongly  planted,  judges  and  de- 

*  JloL  In  Pomp,  c  Sa  'St.  Fiul,  Baiuin,  ix-S.;  tad  Eiod.  uiil.  aa. 
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temunea  Bome  of  the  most  important  controTeraiee  in  moral 
philosophy.  For  first  it  decides  the  question  touching  the  pre- 
ferment of  the  contemplative  or  active  life,  and  decides  it  against 
Aristotle.  For  all  the  reasons  which  he  brings  for  the  contem- 
plative respect  private  good,  and  the  pleasure  or  dignity  of  a 
man's  self;  in  which  respects  no  question  the  contemplative  life 
has  the  pre-eminence,  being  not  much  unlike  that  comparison 
which  Pythagoras  made  for  the  gracing  and  magnifying  of  phi* 
losophy  and  contemplation ;  who,  being  asked  by  Hiero  what 
he  was,  answered,  "  that  if  Hiero  were  ever  at  the  Olympian 
games,  he  knew  the  manner,  that  some  came  to  try  th^ 
fortune  for  the  prizes ;  and  some  came  as  mercfaaata  to  utter 
iheii  commoditjes;  and  some  came  to  make  good  cheer,  and 
meet  their  friends ;  and  some  came  to  look  on ;  and  that  he  was 
one  of  them  that  came  to  look  on." '  But  men  must  know  that 
in  this  theatre  of  man's  life  it  is  reserved  only  for  God  and 
Angels  to  be  lookers  on  ;  neither  could  the  like  question  ever 
have  been  raised  in  the  Church  (notwithstanding  it  has  been  in 
the  mouths  of  many,  "  Right  dear  in  the  sight  of  the  Lord  is 
the  death  of  his  Saints,"  *  by  which  text  &ey  used  to  exalt  that 
civil  death  of  theirs,  and  the  orders  and  rules  of  the  life  monas- 
tic) ;  were  it  not  true  withal  that  the  monaatical  life  is  not  simply 
coht«np]ative,  but  engaged  also  in  the  perfornuuice  of  certun 
ecdeuastical  duties,  such  as  conlanufU  prayer,  and  votive  sacrifices 
offered  to  God,  and  the  leisurely  writing  of  theolo^cal  books  for 
advancing  the  knowledge  of  the  divine  law ;  as  Moaes  did,  when 
he  abode  so  long  in  the  Mount.  And  so  we  see,  that  Enoch, 
the  seventh  from  Adam,  who  seems  to  have  been  the  first  con- 
templative (for  he  is  sud  to  have  walked  with  God  *),  yet  also 
endowed  the  Church  with  s  book  of  prophecy,  which  St.  Jude 
«Mtes.*  But  for  mere  contemplation  which  should  be  finished 
in  itself  without  casting  beams  of  heat  and  light  upon  society) 
assuredly  divinity  knows  it  not.  It  decides  also  the  question 
so  earnestly  argued  between  the  schools  of  Zeno  and  Socrates 
on  the  one  hand,  who  placed  felicity  in  virtue  sunple  or  attended, 
which  is  ever  chiefly  concerned  with  the  duties  of  life ;  and  on 
the  other  hand,  the  numerous  other  sects,  as  the  Cyrenucs  and 
Epicureans,  who  placed  it  in  pleasure,  and  made  virtue  (as  it 
is  used  in  some  oomedies,  wherun  the  mistress  and  the  maid 

■  Iimbllcbiu  In  Vltl,  lod  Ctc  Tmc.  QumM.  v.  3.  '  Pnlm  cxtI.  19. 
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change  habita)  to  be  but  as  a  eervant,  without  which  pleaeore 
cannot  be  properly  serred  and  attended ;  and  the  reformed 
school  of  tiie  Epicureans,  which  pronounced  felicity  to  be 
nothing  else  than  the  tranquillity  and  serenity  of  a  mind  free 
from  perturbation  (as  if  they  would  have  deposed  Jupiter 
agun,  and  restored  Saturn  with  the  Golden  Age,  when  ^ere 
was  neither  summet  nor  winter,  spring  nor  autumn,  but  all 
after  one  air  and  season) ;  sod  lastly,  that  exploded  school  of 
Pyrrho  and  HerilluB,  who  placed  felicity  in  the  removal  irom 
tbe  mind  of  all  doubts  and  scruples,  admitting  no  fixed  and 
conmstent  nature  of  good  and  evil,  but  esteeming  actions 
good  or  evil,  according  as  they  proceed  from  the  mind  acting 
clearly  and  r^ularly,  or  with  reluctance  and  aversion ;  which 
o[diuon  was  revived  in  the  heresy  of  the  AnabaptiBts,  who 
meaeored  all  things  according  to  the  notions  or  ioslincta 
of  the  spirit,  and  the  constancy  or  wavering  of  belief.  Now 
all  the  points  above  enumerated  manifestly  regard  private 
repose  and  contentment,  and  not  the  good  of  society. 

It  censures  also  the  philosophy  of  Epictetus,  who  presupposes 
that  felicity  most  be  placed  in  those  things  which  are  in  our 
power,  leet  we  be  subject  to  fortune  and  disturbance ;  as  if  tt 
were  not  a  thing  much  more  happy  to  fiiil  in  good  and  virtuous 
ends  for  the  public,  than  to  obtun  all  that  we  can  wish  to  our- 
selves in  our  private  fortune ;  as  G^nsalvo,  addressing  his 
soldiers  and  pointing  to  Xaples,  nobly  protested,  "  He  had 
rather  die  one  foot  forwards,  than  secure  a  long  life  by  one  foot 
of  retreat" '  Whereunto  i^ees  tbe  wisdom  of  that  heavenly 
leader,  who  has  affirmed  "  that  a  good  conscience  is  a  continual 
feast,"*  showing  plainly  that  the  conscience  of  good  intentions 
howsoever  fuliag  in  success  imparts  a  joy  truer,  surer,  and  more 
agreeable  to  nature,  than  all  the  provision  which  a  man  can 
make  either  for  tbe  satisfying  of  his  desires  or  for  tbe  repose 
of  his  mind. 

It  censures  likewise  that  abuse  of  philosophy  which  grew 
general  about  the  times  of  Epictetus  in  converting  it  into  an 
occupation  or  profession,  as  if  the  bnsineee  of  philosophy  had 
been  not  to  resist  and  extinguish  perturbations,  but  to  fly  and 
avoid  the  causea  and  occasions  of  them,  and  to  shape  a  parli- 
edar  kind  and  course  of  life  to  titat  end ;  introducing  sudt  a 


■  Golcclird.  ii.  S. 
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health  of  mind,  &8  was  that  health  of  body  culliTated  by 
Herodicns,  <^  whom  Aristotle  tells  oa,  that  he  did  nothing  all 
his  life  long  hot  attend  his  health,  and  accordingly  abstuned 
from  on  infinite  variety  of  things,  depriving  himself  as  it  were 
of  the  use  of  his  body  in  the  meantime.'  Whereas,  if  men  refer 
themselves  to  duties  of  society,  as  that  state  of  body  is  most  to 
be  desired  which  is  best  able  to  endure  and  overcome  all  changes 
and  extremities;  bo  likewise  that  nund  is  to  be  esteemed  truly 
and  properly  healthy  which  can  go  through  the  greatest  tempta- 
tions and  perturbations :  so  that  Di(^;eiies'fl  opinion  serans  ex- 
cellent, who  commended  that  strength  of  mind  which  enabled 
a  man  not  to  abstain  but  to  sustain,  and  which  could  re&ain  its 
impetuosity  even  in  the  steepest  precipices,  and  give  it  the 
property  of  a  well  broken  horse,  that  of  stopping  and  turning 
most  quickly  and  suddenly. 

Lastly,  it  censures  also  the  tenderness  and  want  of  compliance 
in  some  of  the  most  ancient  and  reverend  philosophers,  who 
reth-ed  too  easily  from  civil  business  that  they  might  avoid  in- 
dignities and  perturbations,  and  live  (as  they  thought)  more 
pure  and  saint-like ;  whereas  the  resolution  of  men  truly  marti 
ought  to  be  such  as  the  same  Gconsalvo  required  in  a  soldier, 
"  whose  honour,"  he  sud,  "  should  be  of  a  stouter  web,  and  not 
so  fine  as  that  everything  should  catch  in  it,  and  rend  it." 


CHAP.  IL 


TTie  Division  of  Individual,  or  Self-good,  into  Active  and  Passive 
Good. —  The  Division  of  Passive  Good  into  Conservative  and 
Perfective  Good.— The  Division  of  the  Good  of  Communion, 
into  General  and  Bespective  Duties. 

To  resume  then,  and  pursue  first  private  and  self  good,  we  will 
divide  it  into  Goad  Active  and  Good  Passive ;  for  tills  difier- 
ence  of  good,  not  unlike  to  that  which,  amongst  the  fiomans, 
was  expressed  in  the  familiar  or  household  terms  of  '*  PromuB  " 
and  "  Condus,"  is  formed  also  in  all  things,  and  is  best  disclosed 
in  the  two  several  appetites  in  creatures;  the  one^  to  preserve 
or  continue  themselves :  and  the  other,  to  multiply  and  propa- 
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gftte  tfaemeelves ;  whereof  the  latter,  which  is  active  and  as  it 
■were  the  promos,  seems  to  be  the  stronger  and  more  worthy ; 
and  the  former,  which  is  passive  and  as  it  were  the  condus, 
seems  to  be  inferior.  For  in  the  universe,  the  heavenly  nature 
is  mostly  the  i^nt,  the  earthly  nature  (he  patient;  in  the 
pleasures  of  living  creatures,  that  of  generation  is  greater  than 
that  of  food ;  in  divine  doctrine,  "  It  is  more  blessed  to  give 
than  to  receive," '  and  in  common  life,  there  is  no  man's  spirit 
BO  eofl  and  effeminate  but  esteems  the  effecting  of  somewhat 
that  he  has  fixed  in  his  deure  more  than  any  pleasure  or  sen- 
enality.  And  this  pre-eminence  of  the  active  good  is  infinitely 
raised  by  the  coneideratioo  that  the  condition  of  man  is  mortd, 
and  exposed  to  the  blows  of  fortune ;  for  if  we  might  have  a 
certainty  and  perpetuity  in  our  pleasures,  ihe  oertunty  and 
continuance  of  them  would  advance  their  price.  Bnt  when  we 
see  it  is  but  thus  with  us,  "  We  count  it  much  to  postpone  " 
death  for  awhile ;"'  "  Boast  not  thyself  of  the  morrow ;  Thou 
knowest  not  what  a  day  may  bring  forth ; "  *  it  is  no  wonder 
that  we  earnestly  puraue  such  things  as  are  secured  and  ex- 
empted from  the  injuries  of  time,  which  ar«  only  our  deeds 
and  our  works;  as  it  is  siud,  "Their  works  follow  them."* 
There  is  also  another  important  pre-eminence  of  the  active 
good,  produced  and  uj^eld  by  that  affection  which  is  inseparable 
from  human  nature ;  the  love  of  novelty  and  variety ;  which 
in  the  pleasures  of  the  sense  (which  is  the  principal  part  of 
paanve  good)  is  very  confined,  and  can  have  no  great  latitude.' 
"  Only  think  how  aftea  you  do  tiie  same  thing  over  and  over. 
Food,  Sleep,  Flay,  come  round  in  a  perpetual  circle;  a 
man  nu^t  wish  to  die,  not  only  from  fortitude  or  misery  or 
wisdom,  but  merely  from  disgust  and  weariness  of  life."  But 
in  enterprises,  pursuits  and  purposes  of  life  there  is  much 
variety ;  whereof  men  are  senuble  with  pleasure  in  their  in- 
ceptions, progressions,  rests,  recoils,  reint^prations,  approaches, 
and  attmnings  to  their  ends ;  so  as  it  was  well  said,  "  Life 
without  a  purpose  is  unsettled  and  languid."  ^  And  thisbefalb 
as  well  the  wise  as  the  foolish ;  as  Solomon  says,  "  A  heady 
man  seeks  to  satisfy  his  desire,  and  intermeddles  with  every- 
thing." ^     And  we  see  that  the  greatest  kings  who  mig^t  have 
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at  command  everything  whioh  can  gratify  the  senee,  have  yet 
sometimes  affected  mean  and  frivolous  pursuits  (as  was  the 
passion  of  Nero  for  the  harp,  of  Commodus  for  gladiatorial 
combats,  of  Antoninus  for  choriot-driTing,  and  the  like) ;  which 
neverthelesB  they  esteemed  more  of  than  of  the  whole  abundance 
of  sensnal  pleasures ;  eo  much  pleasanter  is  it  to  he  doing  than 
to  be  enjoying. 

But  here  it  must  be  more  carefully  observed,  that  this  active 
individual  good  has  no  identity  with  the  good  of  society,  though 
in  some  case  it  has  an  incidence  into  it :  for  although  it  many 
times  produces  and  brings  fortli  acts  of  beneficence  (which  is  a 
virtue  of  communion),  yet  there  is  this  difference,  that  these 
acts  are  mostly  done  not  with  a  view  to  the  benefit  and  happiness 
of  otlters,  but  to  a  man's  own  power  and  greatness ;  as  plainly 
appears  when  this  kind  of  active  good  strikes  on  a  subject  con- 
trary to  the  good  of  society.  For  tliat  gigantean  elate  of  mind, 
*  which  possesses  the  troublers  of  the  world  (such  as  was  Lndus 
Sylla,  and  infinite  others  in  smaller  model,  who  are  bent  on 
baving  all  men  happy  or  unhappy  as  they  are  their  friends  or 
enemies,  and  would  shape  the  world  according  to  their  own 
humours,  which  is  the  true  Theomachy),  this  I  eay  aspires  to 
tbe  active  good  of  the  individual  (apparent  good  at  least), 
thoi^h  it  recedes  farthest  of  all  from  the  good  of  society. 

But  Passive  good  ia  subdivided  into  Cotuervative  and  Per- 
fective. For  there  is  impressed  on  all  things  a  triple  deure  or 
appetite,  in  respect  of  self  or  individual  good ;  one  of  prescrring, 
anotiier  of  perfecting,  and  a  third  of  multiplying  and  spreading 
themselves :  whereof  the  last  is  that  which  we  have  just  handled 
by  the  name  of  "  Active  good,"  so  that  there  renuun  only 
the  two  other  goods  which  we  have  mentioned ;  whereof  that  of 
perfecting  is  the  highest  j  for  to  preserve  a  thing  in  its  existing 
state  is  the  less,  to  ruse  the  same  to  a  higher  nature  is  the 
greater.  For  in  all  tblngs  there  are  some  nobler  natures  to 
tbe  dignity  and  excellence  whereof  inferior  natures  aspire  as 
to  their  sources  and  origins.  So  it  was  not  unfitly  said  of 
men  "  that  they  have  a  fiery  vigour  and  a  heavenly  origin,"'  for 
the  assumption  or  approach  of  man  to  the  Divine  or  Angelical 
nature  is  the  perfection  of  his  form ;  the  fidse  and  preposterous 

>  Tlrg.  Ka.  vL  7.  80. :  — 
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imitation  of  which  perfectiTe  good  ia  the  very  plagne  and  etormjr 
whirlwind  of  human  life,  which  carries  off  and  destroyB  every- 
thing ;  while  men  upon  the  instinct  of  an  adTanoement  formal 
and  essential  are  carried  by  a  blind  ambition  to  seek  an  ad- 
vancement merely  local.  For  as  those  who  are  sick,  and  find 
no  remedy,  tumble  up  and  down  and  change  place,  as  if  by  a 
remove  local  they  could  obtain  a  remove  internal,  and  get  away 
irom  themselves  and  from  the  disease  that  is  within  them ;  eo 
is  it  in  ambition,  when  men  poasessed  by  a  false  idea  of  exalting 
tb^r  nature  obtun  nothing  else  but  an  eminence  and  exaltation 
of  place. 

The  good  of  conservation  consists  in  the  reception  and  fruition 
of  that  which  is  ^^eeable  to  our  natures ;  which,  though  it  seems 
to  be  tiie  moat  pure  and  natural  of  pleasures,  ia  yet  the  softest . 
and  the  lowest  And  this  also  receives  a  difference,  which  has 
in  part  been  weakly  judged,  in  part  not  examined ;  for  the  good 
of  fruition,  or  (as  it  is  commonly  t«rmed)  pleasure,  is  placed 
either  in  the  sincerity  of  the  fruition,  or  in  the  vigour  of  it ;  the 
one  of  which  ia  the  result  of  equality ;  the  other  of  variety  and 
viciaffltude;  the  one  having  leas  mixture  of  evil>  the  other 
a  stronger  and  more  lively  impresuon  of  good.  Which  of  these 
is  the  greater  good,  is  a  question  controverted,  but  whether 
man's  nature  may  not  be  capable  of  both  is  a  question  not 
inquired.  The  former  question  being  debated  in  a  dispute 
between  Socrates  and  a  at^hiat,  Socrates  placing  felicity  in  an 
equal  and  constant  peace  of  mind,  and  the  sophist  in  much 
dearing  and  much  enjoying,  they  fell  from  argumenta  to  ill 
words ;  the  aophiat  aaying  that "  Socratea's  felicity  wae  the  feli- 
city of  a  block  or  stone," '  and  Socratea  sayii^, "  that  the  sophist's 
felicify  was  the  felicity  of  one  that  had  the  itch,  who  did 
nothing  bat  itch  and  scratch."  And  both  these  opinions  do  not 
want  their  supports ;  for  the  opinion  of  Socrates  ia  much  upheld 
by  the  general  consent  even  of  the  Epicureans,  who  did  not 
deny  that  virtue  bears  a  great  part  in  felicity ;  and  if  so,  certain 
it  is,  that  virtue  has  more  use  in  clearing  perturbations,  than  in 
compassing  deaires.  But  the  aophist'a  opinion  is  somewhat 
fiivoured  by  the  assertion  we  last  spoke  of,  "  that  good  of 
advancement  is  greater  than  good  of  simple  preservation," 
because  every  obtuning   a  desire   has  a  show  of  advantung 

■  Plato,  Oorgliii  p.  494. 
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nature  toirarda  perfection ;  whicli  thou{^  it  be  itot  really  Uie 
case,  yet  motion  even  in  a  circle  boa  a  show  of  progression. 

But  the  second  queaUon  (as  to  whether  a  man's  nature  may 
not  be  ciqMtbte  of  tranquillity  of  mind  and  vigour  of  fruition 
both),  decided  in  the  true  way,  makes  the  former  superfluous. 
For  do  we  not  often  see  some  minds  so  constituted,  as  to  take 
the  greatest  delight  in  enjoying  pleasures  when  present,  and  yet 
nevertheless  little  annoyed  at  the  loss  and  leaving  of  them  ?  so 
that  the  philosophical  progreeuoD ;  "  £njoy  not,  that  you  may 
not  desire ;  desire  not,  that  you  may  not  fear ; "  is  the  precaution 
of  cowardice  and  pusillanimity.  And  indeed  meet  of  the  doc- 
trines of  the  philosophers  seem  to  me  to  be  more  fearful  and 
cautionary  than  the  nature  of  things  requires:  thus  they  increase 
the  fear  of  death  in  offering  to  cure  it ;  for  when  they  would 
have  a  man's  whole  life  to  be  but  a  discipline  or  preparation  to 
die,  they  must  needs  make  men  think  that  it  is  a  terrible  enemy, 
against  whom  there  is  no  end  of  preparing.  Better  says  the 
poet  (for  a  heathen) :  — 

Fortem  posce  ftnimum  mortia  tetrore  Ckrentem 
-  Qui  finem  vits  extremum  inter  munera  poiut 
Nftbine.' 

So  have  plulosopbers  sought  in  all  things  to  make  men's 
minds  too  uniform  and  harmonical,  not  brewing  them  to  con- 
trary motions  and  extremes ;  the  reason  whereof  I  suppose  to 
be,  because  they  themselves  were  men  dedicated  to  a  private 
life,  free  from  business  and  from  the  necessity  of  applying 
themselves  to  other  duties.  But  men  should  rather  imitate  the 
wisdom  of  jewellers,  who,  if  there  be  a  grain  or  a  cloud  or  an 
ice  in  a  jewel,  which  may  be  ground  forth  without  taking  too 
much  of  the  stone,  they  remove  it:  otherwise  they  will  not 
meddle  with  it  And  in  like  manner  men  ought  so  to  procure 
serenity,  as  they  destroy  not  magnanimity.  And  so  much  for 
Individual  good. 

Having,  therefore,  diacussed  self-^ood  (which  we  also  term 
"Private"  "Particular^'  and  "IndividuaV  good),  let  us  resume 
the  good  of  communion,  which  respects  uid  beholds  society, 
which  we  may  term  i>ufy.-  because  the  term  of  duty  ismore  proper 

'  Juv.z.  397.1  — 
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to  ft  mind  well  inuned  and  disposed  towards  others,  as  the  term 
of  virtue  ia  applied  to  a  mind  well  formed  and  composed  in  itself. 
This  part  may  seem  at  first  gbmce  to  pertun  to  science  civil 
and  politic,  but  not  if  it  be  well  observed;  for  it  concema  the 
regimen  and  government  of  every  man  over  himeelf,  and  not 
over  others.  And  as  in  architecture  it  ia  one  thing  to  direct 
the  framing  llie  posta,  beams,  and  other  parts  of  the  building, 
and  another  thing  to  join  and  fasten  them-,  and  aa  in  mechanics 
it  is  one  thing  to  direct  how  to  frame  an  instrument  or  engine, 
and  another  to  set  it  on  work  and  employ  it ;  so  the  doctrine 
(^  the  conjugation  of  men  in  the  state  or  society,  differs  from 
that  which  teaches  them  to  conform  and  be  well-diepoeed  to  the 
advantages  thereof. 

This  port  of  duty  is  likewise  snbdivided  into  two  parts ; 
whereoftheonetreatsof"  the  common  duty  of  every  man"  as  a 
member  of  a  state ;  the  other  treats  of"  the  respective  or  special 
duties  of  every  man,  in  his  profession,  vocation,  rank  and  cha- 
racter." The  first  of  these  is  extant,  and  well  laboured,  ae  has 
been  sud ;  the  second  likewise  I  may  report  as  handled  dis- 
persedly,  though  not  digested  into  an  entire  body  of  science; 
not  tliat  I  object  to  this  manner  of  dispersed  writing,  which 
on  the  contrary  in  this  kind  of  argument  I  acknowledge  to  be 
best.  For  who  ia  there  with  such  clearness  or  confidence  that 
he  can  take  upon  him  to  write  skilfully  and  accurately  of  the 
proper  and  relative  duty  of  every  several  vocation  and  place? 
But  treatises  on  matters  of  this  kind  which  do  not  savour  of 
experience,  but  are  only  drawn  from  a  general  echolastic  know- 
ledge of  the  subject,  are  for  the  most  part  empty  and  unpro- 
fitable. For  although  eometimes  a  looker  on  may  see  more  than 
a  player,  and  there  be  a  proverb  more  arrogant  than  sound, 
conceroing  the  censure  of  the  people  on  the  actions  of  their 
saperiora,  "  That  the  vale  best  discovers  the  lull ;  "  yet  it  were 
much  to  be  wished  that  only  men  of  most  practice  and  ex- 
perience should  meddle  with  auch  ailments ;  for  the  writing 
of  speculative  men  on  active  matter  for  the  most  part  seems  to 
men  of  experience,  as  Fhormio's  arguments  of  the  wars  seemed 
to  Hannibal,  to  be  but  dreams  and  dot^e.'  Only  there  ie  one 
vice  which  acctmipanies  those  who  write  on  &eir  own  arts  and 
professions,  that  they  cannot  refrain  from  adorning  and  magni- 
fying  in  exceaa  those  littie  Sparta'B  of  theirs. 

'  CIc.  it  Ont  Ub.  U.  16. 
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In  ■which  Und  !t  were  inexcusable  not  to  mention  (honoris 
cansfi)  your  Majesty's  excellent  book  touching  the  daties  of  a 
king,  a  work  richly  compoimded  of  many  known  and  secret 
treasures  of  divinity,  morality,  and  policy,  with  great  aspersion 
of  all  other  arte,  and  being  in  my  opinion  one  of  the  most 
soond  and  healthful  writings  that  I  have  read;  not  distempered 
in  the  heat  of  invention,  nor  chilled  in  the  ooldness  of  negli- 
gence ;  not  subject  to  fits  of  dizziness,  and  so  falling  into 
confusion  and  disorder ;  not  distracted  by  digressions,  so  as  to 
embrace  in  a  discnrsive  narrative  things  impertinent  to  the 
purpose ;  not  savouring  of  perfumes  and  jnintings,  as  those  do, 
who  attend  more  to  the  pleasure  of  the  reader  than  the  nature 
of  the  argument ;  above  all,  b^ng  a  book  as  good  in  spirit  as 
in  body,  since  it  is  both  agreeable  to  truth,  and  t^t  for  action. 
And  it  is  moreover  quite  free  trom  that  vice  which  I  have 
noted  above  (which,  if  it  were  tolerated  in  any,  certainly  it 
would  b^  BO  in  a  king,  writing  of  the  authority  of  a  king), 
seeing  it  does  not  exalt  inndiously  or  above  measure  the  height 
and  sununit  of  kingly  power;  for  your  Majesty  has  represented, 
not  a  king  of  Assyria,  or  Persia,  in  the  gUtter  of  outward  pride 
and  glory ;  but  truly  a  Moses  or  a  David,  that  is,  shepherds  of 
their  people.  Neither  can  I  ever  forget  the  observation  so  truly 
worthy  of  a  king,  which  your  Majesty  delivered,  in  the  same 
sacred  spirit  of  government,  in  deciding  a  great  cause  of  judi- 
cature; which  was,  "That  kings  ruled  by  the  laws  of  their 
kingdoms,  as  God  did  by  the  lawe  of  Nature,  and  ought  as 
rarely  to  put  in  use  their  supreme  prerogative,  as  God  does  his 
power  of  working  miracles."  And  yet,  notwithstanding,  in  your 
other  book  of  a  free  monarchy  it  well  appears  diat  you  no  less 
perceive  and  understand  the  plemtude  of  the  power  of  a  king, 
and  the  ultimities  (as  the  schoolmen  say)  of  regal  rights,  than 
the  circle  and  bounds  of  his  office  and  duty.  Thus  have  I  pre- 
sumed to  allege  this  excellent  writing  of  your  Majesty,  as  a  prime 
or  eminent  example  of  treatises  concerning  special  and  respective 
duties ;  wherein  I  should  have  s^d  as  much  if  it  had  been  writ- 
ten by  any  king  a  thousand  years  since.  Nor  am  I  moved  with 
thatruleof  manners  which  is  usually  laid  down,  "that  one  should 
not  praise  in  presence ;  "  provided  that  the  praise  be  not  beyond 
the .  truth,  and  bestowed  unseasonably,  or  without  oocamon. 
Surely  Cicero,  in  that  brilliant  oration  for  Marcellus,  was  but 
exhibiting  an  excellent  picture  of  Ctesar's  priuses,  though  he 
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WM  Speaking  before  hia  fiu%.     And  the  like  did  Pliny  the 
jonnger  to  Tnjan. 

Bat  to  retom  to  our  purpoae.  There  belongs  further  to  the 
handling  of  this  part,  touching  the  respeotire  duties  of  voca- 
tions and  profeauons,  a  relative  or  opposite  doctrine  touching 
the  frauds,  cautions,  impoatnres,  and  vices  of  every  profes- 
uon ;  for  corruptione  and  vices  are  opposed  to  duties  and  vir- 
tues. And  it  is  true  that  these  are  not  altogether  passed  over, 
bnt  there  are  many  treatiaes  and  writings  in  which  they  are 
touched  upon  at  least  in  passing;  but  how?  rather  in  a  satire,  and 
cynically  after  the  manner  of  Lucian,  than  seriously  and  wisely. 
For  men  have  rather  sought  by  wit  to  traduce  much  that 
is  good  or  useful  in  professions,  and  expose  it  to  ridicule,  than 
to  discover  and  sever  that  which  is  vicious  and  corrupt.  But 
Solomon  says  well,  "  A  scomer  seeks  wisdom,  and  finds  it  not, 
but  knowledge  offers  itself  unto  him  that  is  desirous  thereof;"' 
for  he  who  conies  to  seek  after  knowledge  with  a  mind  to 
scorn  and  censure  will  be  sure  to  find  matter  enough  for  his 
humour,  but  very  little  for  his  instruction.  But  the  serious 
handling  of  this  aj^ument  with  integrity  and  sincerity  ought, 
as  it  appears  to  me,  to  be  reckoned  among  the  best  fortifications 
for  honesty  and  virtue.  For  as  the  fable  goes  of  the  basilisk, 
that  if  he  see  you  first,  you  die  for  it,  but  if  you  see  him  first, 
be  dies ;  so  is  it  with  deceits,  impostures,  and  evil  arts,  which, 
if  they  be  first  espied,  they  lose  their  life,  but  if  they  prevent, 
they  endanger ;  so  that  we  are  much  beholden  to  MachiavelH 
and  other  writers  of  that  class,  who  openly  and  unfeignedly 
declare  or  describe  what  men  do,  and  not  what  they  ought  to 
do.  For  it  is  not  possible  to  joiu  the  wisdom  of  the  serpent  with 
the  innocence  of  the  dove,  except  men  be  perfectly  acquainted 
with  the  nature  of  evil  itself;  for  without  this,  virtue  is  open 
and  unfenced;  nay,  a  virtuous  and  honest  man  can  do  no  good 
upon  those  that  are  wicked,  to  correct  and  reclaim  them,  with- 
out first  exploring  all  the  depths  and  recesses  of  their  malice. 
For  men  of  corrupted  minds  presuppose  that  honesty  grows 
out  <^  an  ignorance  or  simplicity  of  manners,  and  believing  of 
preachers,  ea^oolmaeters,  books,  moral  precepts,  common  dif- 
conrses,  and  opinions;  so  as,  except  they  plainly  perceive  that 
you  know  as  much  of  their  oorrupt  opinions  and  depraved  prin- 


'  Piw.  kI».  6. 


by  Google 


18  TRANSLATION   OF  THE   "  DE   AUQUENTIS." 

ciples  08  thej  do  themBelves,  they  deapUe  all  hooesty  of  msn- 
□ers  and  couneel ;  according  to  the  excellent  proverb  of  Solo- 
mon, "  The  fool  receives  not  the  word  of  die  wise,  nnlesa  t^ou 
Bpeatest  the  very  things  that  are  in  hie  heart"  '  But  tliis  part, 
touching  respective  cautions  and  vices,  we  set  down  as  de- 
fi<»ent,  and  will  call  it  by  the  name  of  "  Serioui  Satire"  or  the 
Treatite  of  the  Inner  Nature  of  Things. 

Unto  tliis  part,  teaching  respective  duty,  do  also  appert^n 
the  mutual  duties  between  husband  and  wife,  parent  and  child, 
master  and  servant;  so  likewise  the  laws  of  ftiendBhip  and 
gratitude,  the  civil  bonds  of  companies,  colleges,  neighbour- 
faood,  and  the  like;  but  it  must  ever  be  kept  in  mind,  that  they 
are  here  handled,  not  as  they  are  parts  of  civil  eocnety  (for  that 
is  referred  to  policy),  but  as  to  the-  framing  and  predispo^ng  of 
the  minds  of  particular  persons  towards  the  preservation  of  those 
bonds  of  society. 

The  knowledge  concerning  good  respecting  Society  (as  well 
as  that  which  respects  Individual  good)  handles  it  not  simply 
alone,  but  comparatively ;  whereunto  belongs  the  weighing  of 
duties  between  person  and  person,  cose  and  case,  particular  and 
public,  present  and  future ;  oa  we  see  in  the  stem  and  severe 
proceeding  of  Lucius  Brutus  against  his  own  eons,  how  it  was 
generally  extolled  to  the  sky ;  and  yet  what  did  another  say  of  it? 
"  It  was  an  unhappy  deed,  whatever  posterity  might  say  of  it."  * 

And  we  see  the  same  in  that  supper  to  which  Marcus  Brutus, 
CaiuB  Cassius,  and  others  were  invited.  When  to  make  trial 
of  their  opinions  touching  the  intended  murder  of  Ciesiir,  the 
question  was  cunningly  raised,  "  whether  the  killing  of  a 
tyrant  were  lawful,"  they  were  divided  in  opinion ;  some 
holding  that  it  was  clearly  lawful,  for  servitude  was  the 
extreme  of  evils ;  others,  not  so,  for  tyranny  was  better  than  a 
dvil  war ;  while  a  third  set  affirmed,  according  to  the  doctrine 
of  Epicurus,  that  it  was  unfit  for  wise  men  to  endanger  them* 
selves  in  tiie  oause  of  fools.'  But  there  are  a  number  of  like 
cases  of  comparative  duties;  amongst  which,  that  is  most 
frequent  where  the  question  is,  whetiier  injustice  may  be 
committed  in  order  to  save  one's  country,  or  for  some  great 
future  advanti^e  of  that  kind;  touching  which,  Jason  of 
y  Thessaly  used  to  say,  "  Some  things  must  be  done  unjustly. 


•  Pro».  XTlU.  a. 
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tiiat  many  may  be  done  jiiatly." '  But  the  reply  is  good ; 
"  Preeent  justice  is  in  yonr  power,  for  tliat  which  la  to  come  \. 
yoa  have  do  security."  Men  most  puraae  thinga  which  are 
good  and  just  at  present,  leaving  the  future  to  the  Ditine  Pro- 
vidence- And  00  much  for  the  knowledge  touching  the  exem- 
^ar  and  deacription  of  good. 


CHAP.  III. 


7^  Dimtion  of  the  Doctrine  coaceming  the  Culture  of  the 
Mind,  into  the  Doctrine  concerning  the .  Characters  of  the 
Mind,  the  Affections,  and  the  Remedies  or  Cures.  —  An  Appen- 
dix of  this  same  Doctrine,  touching  the  Congruity  between  the 
Good  of  the  Mind  and  the  Good  of  the  Body. 

Now  tlierefore  that  I  have  apoken  of  the  fruit  of  life  (undeiv 
standing  it  in  a  philosophical  aenae),  it  remains  to  speak  of  the 
husbandry  which  belongs  thereto;  without  which  the  former  part 
eeenia  to  be  no  better  than  a  &ir  image  or  statue,  which  is  beauti'- 
ful  to  contemplate,  but  is  without  life  and  motion  ;  whereunto 
Aristotle  eloquently  subscribes  in  these  worda,  "  It  is  neces- 
eary  then  to  speak  of  virtue,  both  what  it  is,  and  whence  it 
proceeds,  for  it  were  almost  useless  to  know  what  virtue  is,  but 
to  be  ignorant  of  the  ways  and  means  of  acquiring  it ;  there- 
fore we  must  inquire  not  only  to  what  kind  virtue  belongs,  but 
also  how  it  may  be  obtained ;  for  we  wish  both  to  be  ac- 
qounted  with  the  thing  itjelf,  and  to  gain  poeseesiou  of  it ; 
wherein  we  shall  not  fully  succeed,  unless  we  know  both  the 
whence  and  the  how."  *  In  such  express  words  and  with  auch 
iteration  does  he  inculcate  thia  part,  although  he  does  not  him- 
self porsoe  it.  This  likewise  it  is  which  Cicero  bestows  on 
Cato  the  younger  as  no  ordinary  praise ;  that  he  had  appli^ 
himself  to  philosophy,  "  not  for  the  sake  of  disputing  as  most 
do,  but  for  the  sake  of  living  according  to  its  rules."  *  And 
although  througb  the  negligence  of  our  times,  wherein  few 
men  take  any  care  touching  the  cultivation  and  disposition  of 
the  mind,  and  the  framing  of  their  life  to  any  fixed  rule,  (as 
Seneca  *  excellently  says,  "  Everyone  takes  thought  about  the 
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parts  of  life,  no  one  ahout  the  whole:")  this  part  may  seem  su- 
perfluous, yet  I  will  not  on  that  account  pass  it  by  untouched, 
but  rather  conclude  with  that  aphorism  of  Hippocrates,  "That 
they  who  are  nek  and  feel  no  pain  are  side  in  their  mind;"' 
they  need  meditnne  not  only  to  assuage  the  disease,  but  to 
awake  the  sense.  And  if  it  be  objected  that  the  cure  of  men's 
minds  belongs  to  sacred  divinity,  it  is  most  true;  but  yet 
moral  philosophy  may  be  admitted  into  the  train  of  theolt^y, 
ns  a  wise  servant  and  faithful  handmaid  to  be  ready  at  her 
beck  to  minister  to  her  service  and  requirements.  For  as  the 
Psalm  says,  "  That  the  eyes  of  the  handmaid  look  perpetually 
to  the  hands  of  her  mistress,**^  and  yet  no  doubt  noany  things 
are  left  to  the  care  and  discretion  of  the  handmaid  ;  so  ought 
moral  philosophy  to  give  a  constant  atteDtion  to  the  doctrines 
of  divinity,  and  be  obedient  to  them,  and  yet  so  as  it  may 
yield  of  itself  within  its  own  limits  many  sound  and  profitable 
directions. 

This  part  therefore,  when  I  recall  tlie  excellency  thereof,  I 
cannot  hut  find  exceeding  strange  that  it  is  not  yet  reduced 
to  written  inquiry.  Wherefore  seeing  I  set  it  down  among 
the  deficients,  I  will  according  to  my  custom  sketch  out  some 
of  the  heads  and  points  thereof. 

First  therefore  in  this,  as  in  all  things  which  are  practical, 
we  ought  to  cast  up  our  account  what  is  in  our  power  and  what 
not ;  for  the  one  may  be  dealt  with  by  way  of  alteration,  but 
tlie  other  by  way  of  application  only.  The  husbandman  cannot 
command  either  the  nature  of  the  soit  or  the  seasons  of  the 
weather ;  no  more  can  the  physician  either  the  natuml  temper 
and  constitution  of  the  patient,  or  the  variety  of  accidents.  Now 
in  the  cultnre  of  the  mind  and  the  cure  for  its  diseases  three 
things  are  to  be  considered ;  the  diSerent  characters  of  dispo- 
sitions, the  afiections,  and  the  remedies ;  just  as  in  the  treatment 
of  the  body  three  things  are  observed ;  the  complexion  or  con- 
stitntion  of  the  sick  man,  the  disease,  and  the  core ;  but  of  these 
three,  only  the  last  is  in  our  power,  the  two  former  are  nob 
Yet  the  inquiry  into  things  beyond  our  power  ought  to  be  as 
careful  as  into  those  within  it;  for  the  exact  and  distinct  know- 
ledge thereof  is  the  groundwork  of  the  doctrine  of  remedies, 
that  they  may  be  more  conveniently  and  succesafully  applied ; 

■  Aph-aa.  •  Fnlm  cum.  a. 
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and  we  cannot  fit  a  garmeDt,   except  we  first  take  metunire 
of  the  body. 

So  then  the  first  article  of  this  knowledge  ie  concerned  with 
t/u  different  ckaraetert  of  natures  and  diMpositiant.  And  we  are 
not  here  speaking  of  the  common  inclinatjons  either  to  virtues 
and  vices,  or  to  disorders  and  passions,  hut  of  those  which  are 
more  profound  and  radical.  And  in  truth  I  cannot  sometimes  hnt 
wonder  that  this  part  of  knowledge  should  for  the  most  part  be 
omitted  both  in  Morality  and  Policy,  considering  it  might  shed 
such  a  ray  of  light  on  both  sciences.  In  the  traditions  of  astro- 
logy men's  natures  and  dispositions  are  not  unaptly  distin- 
guished according  to  the  predominances  of  the  planets;  for 
some  are  naturally  formed  for  contemplation,  others  for  business, 
others  for  war,  others  for  advancement  of  fortune,  others  for 
iove,  others  for  the  arts,  others  for  a  varied  kind  of  life;  so  among 
the  poets  (heroic,  satiric,  tn^c,  comic)  are  everywhere  inter- 
spersed representations  of  characters,  though  generally  exag- 
gerated and  surpassing  the  truth.  And  this  argument  touching 
the  different  characters  of  dispositions,  is  one  of  those  subjects 
in' which  the  common  discourra  of  men  (as  sometimes  though 
very  rarely  happens)  is  wiser  than  books.  But  far  the  best 
provision  and  material  for  thid  treatise  is  to  he  gained  from  the 
wiser  sort  of  historians,  not  only  from  the  commemorations 
which  they  commonly  add  on  recording  the  deatiis  of  illustrious 
persons,  but  much  more  from  the  entire  body  of  history  as  often 
aa  uuch  a  person  enters  upon  the  stage ;  for  a  character  so  worked 
into  the  narrative  gives  a  better  idea  of  the  man,  thiin  any 
formal  criticism  and  review  can ;  such  is  that  of  Africanus  and 
Cato  the  Elder  in  Livy,  of  Tiberius,  and  Claudius,  and  N'ero  in 
Tacitus,  of  Septimius  Severus  in  Herodian,  of  Louis  XI.,  King 
of  France,  in  Philip  de  Cominea,  of  Ferdinand  of  Spain,  the 
Ctesar  Maximilian,  and  the  Popes  Leo  and  Clement  in  Fran- 
cesco Guicciardini.  For  these  writers,  having  the  images  of 
those  persons  whom  they  have  selected  io  describe  constantiy 
before  their  eyes,  hardly  ever  make  mention  of  any  of  their 
actions  without  inserting  eometbing  concerning  their  nature. 
So  some  of  the  relations  which  I  have  met  with  touching  tlie 
conclaves  of  the  popes,  present  good  characters  of  the  Car- 
dinals; as  the  letters  of  ambassadors  do  likewise  of  the  coun- 
cillors of  princes.  Wherefore  out  of  these  nuiterials  (which 
are  surely  rich  and  abundant)  let  a  full  and  careful  treatiac  be 
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cotutructed.  Not  however  that  I  would  have  these  duuactera 
presented  is  ethics  (as  we  find  them  in  history  or  poetry  or 
even  in  common  di8C0urse)i  in  the  shape  of  complete  individual 
portmta,  but  rather  the  several  features  and  simple  lineaments 
of  which  they  are  composed,  and  by  the  various  combinationB 
and  arrangements  of  which  all  characters  whatever  are  made 
up,  showing  how  many,  and  of  what  nature  these  ore,  and  how 
connected  and  subor^nate  one  to  another ;  that  bo  we  may  have 
a  scicntifio  and  accurate  dissection  of  minds  and  characters, 
and  the  secret  dispositions  of  particular  men  may  be  revealed ; 
and  that  from  the  knowledge  thereof  better  ruies  may  be 
framed  for  the  treatment  of  the  mind. 

And  not  only  should  the  characters  of  dispositions  which 
are  impressed  by  nature  be  recmved  into  this  treatise,  but 
those  also  which  are  imposed  on  the  mind  by  sex,  by  age, 
by  region,  by  health  and  sickness,  by  beauty  and  deformity, 
and  the  like ;  and  again,  those  which  are  caused  by  fortune,  aa 
sovereignty,  nobility,  obscure  birth,  riches,  want,  ma^tracy, 
privateness,  prosperity,  adversity,  and  the  like.  For  we  see 
that  Flautus  makes  it  a  wonder  to  see  an  old  man  beneficent, 
"  His  beneficence  is  that  of  a  young  man." '  St.  Paul  ad< 
vi»ng  that  severity  of  discipline  should  be  used  towards  the 
Cretans  ("  Beproaoh  them  severely  "),  accuses  the  disposition  of 
their  country ;  citing  the  poet's  censure,  "  the  Cretans  are  always 
lian>,  evil  beasts,  slow  bellies."  *  Sallust  notes  that  it  is  usual 
with  kings  to  dewre  contradictories,  "  the  dedres  of  kings,  as 
they  are  violent,  so  are  they  generally  changeable  and  often 
contrary  to  themselves."'  Tacitus  observes  that  honours  imd 
fortune  more  often  alter  men's  dispositions  to  the  worse  than  to 
the  better;  "  Vespasian  alone  was  changed  for  the  better."* 
Findar  makes  the  observadon  that  great  and  sudden  good  fortune 
for  the  most  part  defeats  and  enervates  men's  minds.  "  There  be, 
that  are  not  able  to  digest  great  prosperity."  *  l^e  Psalm  shows 
it  is  more  easy  to  keep  a  measure  in  &e  enjoying  of  fortune, 
than  in  the  increase  thereof,  "  If  riches  increase,  set  not  your 
heart  upon  them."  ^  These  observations  and  the  like  I  deny  not 
but  are  touched  a  litUe  by  Aristotle  in  his  Rhetoric,  and  here 
and  there  in  some  other  men's  writings,  but  they  have  never 
been  incorporated  into  moral  plulosopby,  to  which  they  prin- 
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dqmlly  appertain ;  no  leae  than  the  knowledge  of  the  diversity 
of  grounds  and  moulds  does  to  agriculture,  and  the  knowledge 
of  the  diversity  of  oomplexions  and  constitutions  does  to  me- 
dicine. It  should  be  done  however  now,  except  we  mean  to 
follow  the  indiscretion  of  empirics,  who  minister  the  same  me- 
didnes'to  all  patients  of  every  constitutjon. 

Next  in  tnder  is  the  knowledge  touching  the  affeetioni  and 
perturbatiotu,  which  are,  ae  I  have  said,  the  diseases  of  the 
mind.  For  as  the  ancient  politicians  in  popular  states  were 
wont  to  compare  the  people  to  the  sea,  and  the  orators  to  the 
winds;  because  as  the  sea  would  of  itself  be  calm  and  quiet,  if 
the  winds  did  not  move  and  trouble  it ;  so  the  people  would 
be  peaceable  and  tractable  if  the  seditious  orators  did  not  set 
them  in  working  and  agitation ' :  so  it  may  be  fitly  s^d,  that  the 
mind  in  its  own  nature  would  be  temperate  and  staid ;  if  the 
affections,  as  winds,  did  not  put  it  into  tumult  and  perturbation. 
And  here  agiun  I  find  it  strange,  that  Aristotle  should  have 
written  divers  volumes  of  ethics,  and  never  handled  the  affec- 
tions, as  a  principal  portion  thereof;  yet  in  his  Rhetoric,  where 
they  are  considered  but  collaterally  and  in  a  second  degree  (as 
they  may  be  moved  and  excited  by  speech),  he  finds  a  place  for 
them,  and  bandies  them  acutely  and  well,  for  the  quantity  there- 
of. For  it  is  not  his  disputations  about  pleasure  and  pain  that 
can  satisfy  this  inquiry :  no  more  than  he  who  should  generally 
handle  the  uaturc  of  light  can  be  said  to  handle  the  nature  of 
particular  coloui-s ;  for  pleasure  and  pain  are  to  the  particular 
affections,  as  light  is  to  particular  colours.  Better  pains,  I 
suppose,  had  the  Stoics  taken  in  this  argument,  as  far  as  I  can 
gather  by  that  which  remains  of  them ;  but  yet  I  conceive  it  was 
rather  in  subtlety  of  definitions  than  in  any  full  and  ample  de- 
scription. So  likewise  I  find  some  particular  writings  of  an 
elegant  nature,  touching  some  of  the  affections,  as  of  anger, 
of  tenderness  of  countenance,  and  some  few  others.  But  to 
speak  the  real  truth,  the  poets  and  writers  of  history  are  the  best 
doctors  of  this  knowledge,  where  we  may  find  punted  forth 
with  great  life  and  dissected,  bow  affections  are  kindled  and 
exdted,  and  how  p^ified  and  restrained,  and  how  i^fun  con- 
tuned  from  act  and  further  degree ;  how  they  disclose  them- 
selves, thoogb  repressed  and  concealed ;  how  they  wotk-jbow 
they  vary ;  how  they  are  enwrapped  one  within  another ; 
'  Clcera  Pro  Cliin>t.  c.  19. 
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how  they  fight  and  encounter  one  with  another ;  and  many 
other  particularities  of  this  kind;  omongBt  which  thia  last 
ia  of  special  use  in  moral  and  civil  matters ;  bow,  I  say,  to  set 
affection  R^inet  affection,  and  to  nee  tJie  aid  of  one  to  nia8t«r 
another;  like  hunters  and  fowlers  who  uee  to  hunt  heaat  with 
beast,  and  cateh  bird  with  bird,  which  otherwise  periiape 
without  their  aid  man  of  himself  could  not  ao  easily  contrive ; 
upon  which  foundation  ia  erected  that  excellent  and  general  use 
in  civil  government  of  reward  and  punishment,  whereon  com- 
monwealths lean ;  seeing  those  predominant  affectJons  of  fear 
and  hope  suppress  and  bridle  all  the  rest.  For  as  in  the 
government  of  states  it  is  sometimes  necessary  to  bridle  one 
faction  with  another,  so  it  ia  in  the  internal  government  of  the 
mind. 

I  now  come  to  those  points  which  are  witliin  our  own  com* 
mand,  and  have  operation  on  the  mind  to  affect  and  influence 
the  will  and  appetite,  and  so  have  great  power  in  altering 
manners ;  wherein  philosophers  ought  carefully  and  actively  to 
have  inquired  of  the  strength  and  energy  of  custom,  exercise, 
habit,  education,  imitation,  emulation,  company,  friendship, 
praise,  reproof,  exhortation,  fame,  laws,  books,  studies,  and  the 
like.  For  these  are  the  tliinga  that  rule  in  morals ;  theae  the 
agents  by  which  the  mind  ia  affected  and  disposed ;  and  the  in- 
gredients of  which  are  compounded  the  medicines  to  preserve 
or  recover  the  health  of  the  mind,  as  far  as  it  con  be  done  by 
human  remedies ;  of  which  number  I  will  select  some  one  or 
two,  upon  which  to  Ineiat,  as  patterns  of  the  rest;  I  will  there- 
fore moke  a  few  observations  on  Custom  and  Habit, 

The  opinion  of  Aristotle  seems  to  me  to  savour  of  negligence 
and  narrowness  of  contemplation,  when  be  asserts  that  custom 
has  no  power  over  those  actions  which  are  natural ;  using  for 
example,  "  that  if  a  atone  be  thrown  up  a  thousand  times,  it 
will  not  leom  to  ascend  of  itself;  and  that  by  of^n  seeing  or 
hearing  we  do  not  learn  to  see  or  bear  the  better." '  For  though 
this  principle  be  true  in  some  things,  wherein  nature  is  per- 
emptory (the  reasons  whereof  we  have  not  now  leisure  to  dis- 
cuss), yet  it  is  otherwise  in  things  wherein  nature  admite, 
within  certain  limits,  intensiiHt  and  remission.  For  he  might 
see  that  a  tight  glove  will  come  on  more  easUj  with  use ;  diat 
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a  wand  by  use  and  continuance  will  be  bent  contrary  to  its 
natural  growth,  and  after  a  while  will  continue  in  tbe  same 
position ;  that  by  use  of  the  voice  it  becomes  stronger  and 
louder ;  that  by  cuetom  we  can  better  bear  heat  and  cold,  and 
the  like ;  which  two  latter  examples  have  a  nearer  resemblance 
to  the  subject,  than  those  instances  which  he  alleges.  But 
however  it  be,  the  more  true  it  is  that  virtues  and  vices  consist 
in  habit,  be  ought  so  much  the  more  to  have  taught  the  rules 
for  acquiring  or  removing  that  habit ;  for  there  may  be  many 
precepts  for  the  wise  ordering  of  the  exercises  of  the  mind,  ae 
well  as  of  the  body ;  whereof  I  will  re<ute  a  few. 

The  first  shall  be,  that  we  beware  we  take  not  at  the  first 
either  a  greater  or  a  smaller  task  than  the  case  requires.  For 
if  too  great  a  burden  be  imposed,  in  a  diffident  nature  you  dis- 
courage ;  in  a  confident  nature  you  breed  an  opinion,  whereby 
a  man  promises  to  himself  more  than  he  is  able  to  perform, 
which  produces  sloth ;  and  in  both  these  natures  the  trial  will 
fail  to  eatiefy  the  expectation,  a  thing  which  ever  discourages 
and  confounds  the  mind.  But  if  the  tasks  be  too  weak,  progress 
will  be  much  retarded. 

The  second  precept  shall  be,  Uiat  to  practise  any  faculty  by 
which  a  habit  may  be  acquired,  two  several  times  should  be 
observed ;  the  one,  when  the  mind  is  best  disposed,  the  other 
when  it  is  worst  disposed;  tiut  by  the  one,  you  may  gain 
a  great  step,  by  the  other,  yon  may  through  strenuous  exertiott 
work  out  ibe  knots  and  otwtacles  of  the  mind,  and  so  make  the 
middle  times  the  more  easy  and  pleasant. 

The  third  precept  shall  be  that  which  Aristotle  mentJous  by 
Uie  way.  "  To  bear  .ever  with  all  our  strength,  so  it  be  with- 
oat  vice,  towards  the  contrary  extreme  of  that  whereunto  we 
are  by  nature  inclined ; "'  as  when  we  row  agwnst  the  stream, 
or  strughten  a  wand  by  bending  it  contrary  to  its  natural 
crookedness. 

The  fourth  precept  depends  on  that  axiom,  which  is  most 
true ;  that  the  mind  ia  brought  to  anything  with  more  sweetness 
and  happiness,  if  that  whereunto  you  pretend  be  not  first  in  the 
intention,  but  be  obtuned  as  it  were  by  the  way  while  you  are 
attending  to  something  else ;  because  of  the  natural  hatred  of 
the  mind  agunst  necessity  and  conatrunL    Many  other  useftil 
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precepts  there  are,  tonching  the  r^ulation  of  cuatom ;  for 
cuBtom  wisely  and  skilfully  conducted  provcB  indeed,  according 
to  the  saying,  a  second  nature ;  but  governed  unskilfully  and  by 
chance  it  will  be  but  as  ape  of  nature,  imitatJng  nothing  to  the 
life,  but  bringing  forth  only  that  which  is  lame  and  counterfeit. 
So,  if  we  ahould  handle  books  and  studies  and  what  influence 
and  operation  tbey  shonld  have  upon  mannerB,  are  there  not 
divers  precepts  and  directions  of  great  profit  appertaining 
thereunto?  Did  not  one  of  the  fathers',  in  great  indignation 
call  poesy  "the  wine  of  demons,"  because  it  engenders  tempta- 
tions, desires,  and  vain  opinions  ?  Is  not  the  opinion  of  Ari- 
stotle very  wise  and  worthy  to  be  regarded,  *'  that  young  men 
are  no  fit  auditors  of  moral  philosophy,"*  because  the  boiling 
heat  of  their  affections  is  not  yet  settled,  nor  tempered  with 
time  and  experience?  And  to  say  the  truth,  does  it  not  hereof 
come  that  those  excellent  books  and  discourses  of  the  ancient 
writers  (whereby  they  have  persuaded  unto  virtue  most  effec- 
tually by  representing  her  in  state  and  majesty,  and  popular 
opituons  against  virtue  as  clad  in  parasites'  cloaks,  fit  to  be 
scorned  and  derided)  are  of  so  little  effect  towards  honesty  of 
life  and  amendment  of  evil  manners,  because  tiiey  are  not  read 
and  revolved  by  men  in  their  mature  and  settled  years,  but  con- 
fined almost  to  boys  and  beginners.  But  ie  it  not  true  also  that 
much  lees  are  young  men  fit  auditors  of  matters  of  policy,  till 
they  have  been  thoroughly  seasoned  in  religion,  morality, 
and  duty,  lest  their  judgments  be  corrupted  and  made  apt  to 
think  that  there  are  no  true  and  real  differences  of  things ;  but 
all  things  ore  to  be  measured  by  utility  and  fortune ;  as  the  poet 
says: — 

FroBpenim  et  felix  scelua  virtiu  vocatur ;  * 

and  again, 

Ille  cmcem  pretiom  Keleris  tulit,  hie  diadema ;  * 
which  the  poets  speak  satirically  and  in  indignation,  but  some 
books  of  policy  speak  seriously  and  positively.   For  so  it  pleases 
Hadiiavetli*  to  say,  "  That  if  Ccesor  hdd  been  overthrown,  he 

'  BL  AuflinUne.   CT.  Agrlppa  de  Incait  c  4.  >  Mlc.  Eth.  L  1. 

•  SetKC  Uere.  Fur.  asi. :  — 

Succenful  guilt  will  borrow  tlrtuc'i  tame. 

*  Jut.  xUL  109. :  — 

Socwu  la  >11;  and  fi>r  tlie  Klf-nme  thing, 
Oiu  din  ■  tdoa,  tbe  otlier  lint  a  kin^ 
■  Mt^  Dbconi,  L  10. 
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would  have  been  more  odioua  tiiui  ever  was  Catiline ;  "  aa  if 
there  had  been  no  difference  bat  in  fortune  alone  between  a  rexy 
fury  of  lust  and  blood,  and  the  most  excellent  Bpirit  (faia  am- 
bition reaerred)  of  the  uncooTerted  world.  And  how  necessary 
it  ie  for  men  to  be  fiilly  imbued  with  piooa  and  moral  knowledge 
before  they  take  any  part  in  politics  we  eee  from  thia ;  that 
they  who  are  brought  up  from  thw  in&ncy  in  the  courts  ctf 
kingB  and  afiairs  of  state  ecarce  ever  athun  to  a  deep  and  uncere 
honesty  of  mannere ;  how  much  leaa  chance  have  they  then,  if 
to  this  be  added  the  like  diadpline  in  books  ?  Agun,  ia  there 
not  a  caution  likewiae  to  be  given  of  the  doctrinea  of  moralitiea 
themselvea,  at  least  some  kinds  of  them,  lest  they  make  men  too 
preciae,  airogant,  and  incompatible  ?  aa  Cicero  saya  of  Marcus 
Cato,  "  The  divine  and  noble  qnalitiee  we  aee  in  him,  be  sure 
are  his  own ;  the  defects  which  we  sometimes  find,  proceed  not 
&(Hn  his  nature,  but  from  hiainatructora.'"  Many  other  axioms 
there  are  touching  thoae  properties  which  studies  and  books 
infuse  into  men's  minda ;  for  the  saying  ia  true,  "  that  studies 
pass  into  mannera,"  *  aa  may  likewise  be  said  of  all  thoae  other 
points,  of  company,  fame,  laws,  and  the  rest,  whidi  I  a  little 
before  redted. 

But  there  is  a  kind  of  culture  of  the  mind,  wHob  seema  yet 
more  accurate  and  elaborate  than  the  rest,  and  is  built  upon 
thia  ground ;  that  the  minda  of  all  men  are  at  some  timea  in 
a  state  more  perfect,  and  at  other  times  in  a  atate  more  depraved. 
The  purpose  therefore  and  intention  of  thia  practice  ia  to  cherish 
the  good  houra  of  the  mind,  and  to  obliterate  and  take  forth 
the  evil  out  of  the  calendar.  The  fixing  of  the  good  has  been 
practised  by  two  means ;  vowa  or  constant  resolutions  of  the 
mind,  and  obaervaoces  or  exercises,  which  are  not  to  be  re- 
garded so  much  in  themaelvea,  as  becauae  they  keep  the  mind 
in  continual  duty  and  obedience.  The  obliteration  of  the  evil 
can  likewiae  be  practised  by  two  meanr;  aome  kind  of  redemp- 
tion or.  expiation  of  that  which  is  past,  and  an  inception  or  new 
account  of  life  for  the  time  to  oome.  But  thia  part  seems  clearly 
to  belong  to  religion,  and  jusUy  ao ;  for  all  true  and  sincere  moral 
philosophy,  as  was  said  before,  ia  but  a  handmud  to  religion. 

Wherefore  I  will  conclude  this  part  of  the  culture  of  the 
mind  with  that  remedy,  which  ia  of  all  other  meana  the  most 
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compendioua  and  summary ;  and  again  the  most  noble  and 
eSectual  to  the  reducing  of  the  mind  unto  virtue,  and  placing 
it  in  the  state  nearest  to  perfection ;  which  is,  tke  electing  and 
propounding  unto  a  man's  self  good  and  vtrtuotu  ends  of  his  life 
and  actions ;  suck  as  may  be  in  a  reasonoMe  tort  within  hit  com- 
pass to  attain.  For  if  Uiese  two  things  be  supposed,  that  a 
man  set  before  him  honest  and  good  ends,  and  again  that  hie 
mind  lie  resolute  and  constant  to  pursue  utd  obtun  them,  it 
will  foUow  that  hia  mind  shall  address  and  mould  itself  to  all 
virtues  at  once>  And  this  indeed  is  like  the  work  of  Nature ; 
whereas  the  other  courses  I  have  mentioned  are  like  the  work 
of  the  hand.  For  as  when  a  carver  mnkes  an  image,  he  shapes 
only  that  part  whereon  he  works,  and  not  the  rest  (as  if  he  be 
upon  the  face,  that  part  which  shall  be  the  body  is  bat  a  rude 
and  uoshaped  stone  still,  till  such  time  as  he  comes  to  it) ;  but 
contrariwise,  when  Nature  makes  a  flower  or  living  creature, 
she  forms  and  produces  rudiments  of  all  the  parts  at  one  time ; 
so  in  obtuning  virtue  by  habit,  while  we  practise  temperance, 
we  do  not  advance  much  in  fortitude,  nor  the  Gke ;  but  when 
we  dedicate  and  apply  ourselves  entirety  to  good  and  honest 
ends,  what  virtue  soever  the  pursuit  and  passage  towards 
those  ends  suggests  and  enjoins,  we  shall  find  ourselves  in- 
vested with  a  precedent  disposition  and  propensity  to  conform 
tliereto.  And  this  is  the  state  of  mind  excellently  described 
by  Aristotle,  and  i^tinguished  by  him  as  having  a  character 
not  of  virtue  but  of  divinity ;  his  words  are  these:  "To  brutality 
we  may  not  noaptly  oppose  that  heroic  or  divine  virtue  which 
id  above  humanity;"*  and  a  little  after,  "For  as  be^sta  are 
incapable  of  virtue  or  vice,  so  likewise  is  the  Deity  ;  for  this 
latter  state  is  something  higher  than  virtue,  as  the  former  is 
somewhat  other  than  vice."  Again,  Pliny  the  younger  using 
the  license  of  heathen  grandiloquence  seta  forth  the  virtue  of 
Trajan,  not  as  aa  imitation,  but  rather  as  a  pattern  of  tlic  divine, 
where  he  says,  "  That  men  needed  not  to  make  any  other 
prayers  to  the  gods,  but  that  they  would  show  themselves  as 
good  and  kind  lords  to  them,  as  Trajan  had  been."*  But  these 
be  heathen  and  profiuie  passages,  which  grasp  at  shadows  greater 
than  the  subetaooe ;  but  the  true  religion  and  holy  ChristJan 
faith  lays  bold  of  the  reality  itself,  by  impriuting  upon  men's 
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■ouIb,  Charity,  which  is  excellently  called  "  the  bond  of 
PerfecUon,"  *  because  it  comprehends  and  fastens  all  virtnes 
together.  And  it  is  elegantly  eud  by  Meoander  *  of  sensual  love 
(which  is  but  a  false  imitation  of  divine  lov«),  "  That  love  is  a 
better  teacher  for  human  life  than  a  lef^handed  sophist,"  where- 
by he  means  that  comeliness  of  manner  is  better  taught  by 
love  than  by  a  clumsy  preceptor  or  sophist,  whom  he  calls  left- 
lianded ;  because,  with  all  his  laborious  rules  and  precepts  he 
cannot  form  a  man  so  dexterously,  nor  with  that  facility  to 
prize  and  govern  himself  in  all  things,  as  love  can  do.  So 
certainly  if  a  man's  mind  be  truly  inflamed  with  charity,  it 
raises  him  to  greater  perfection  than  all  the  doctrines  of  morality 
can  do;  which  is  but  a  sophist  in  comparison  of  the  other. 
Nay  further,  aa  Xenophon  truly  observed,  "  that  all  other  affec- 
tions though  they  ruse  the  mind,  yet  they  distort  and  disorder 
it  by  their  ecstasies  and  excesses,  but  only  love  at  the  same 
time  exalts  and  composes  it ; "'  so  all  the  other  qualities  which 
we  admire  in  man,  though  they  advance  nature,  are .  yet  sulyect 
to  excess;  whereas  Charity  alone  admits  of  no  excess.  The 
Angels  aspiring  to  be  like  God  in  power,  transgressed  and  fell: 
"  I  will  ascend,  and  be  like  unto  the  moat  High."*  Man  aspiring 
to  be  like  God  in  knowledge,  transgressed  and  fell :  "  Ye  shall 
be  as  gods,  knowing  good  and  evil ; " '  but  by  aspiring  to  a 
similitude  of  God  in  goodpess  or  love,  neither  angel  or  man 
ever  transgressed  or  shall  transgress ;  for  unto  that  imitation 
we  are  called,  "  Love  your  enemies,  bless  them  which  hate  you, 
and  pray  for  them  that  despitefully  use  you  and  persecute  you^ 
that  ye  may  be  children  of  your  Father  who  is  in  heaven,  who 
makes  bis  sun  to  rise  on  the  evil  and  the  good,  and  sends  his 
rain  on  the  just  and  the  unjust." "  So  in  the  first  platform  of  the 
divine  nature  itself,  the  heathen  religion  speaks  thus,  "  Optimns 
Maximus,"  but  the  sacred  Scriptures  thus,  "  His  mercy  is  over 
all  His  works." ' 

Here  then  I  conclude  this  part  of  moral  knowledge  con- 
cerning the  Georgics  of  the  mind,  wherein  if  any  man,  &om 
viewing  the  parts  thereof  which  I  have  enumerated,  judge  that 
my  labour  is  hot  to  collect  into  an  art  or  s^ence  that  which  has 
been  omitted  by  other  writers  as  matter  of  common  sense  and 
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experience,  and  anfficaently  dear  and  self-evident,  he  is  welcome 
to  hia  opinion ;  but  in  the  mean  while  let  him  remember  that  I 
un  in  purauit,  as  I  said  at  first,  not  of  beauty  but  of  utility  and 
truth :  and  let  lum  withal  call  to  mind  the  aucuent  parable  of 
the  two  gates  of  sleep :  — 

Simt  geraiue  Somni  porta,  qownro  alten  fertnr 
Cornea,  qua  veria  facUU  datnr  «xitU£  umbriii ; 
Alteri  cudeati  perfeota  niteiu  elepbuto, 
8e<l  fain  ad  dElnm  mittant  iiuomiiia  Moues.' 

Great  no  doubt  is  the  magnificence  of  the  ivory  gate,  but 
the  true  dreams  pass  through  tbe  gate  of  horn. 

To  these  obserrationa  concerning  moral  philosophy  may  be 
added.  That  there  aeemt  to  be  a  relation  or  conformity  be- 
tween the  good  of  the  mind  and  the  good  of  the  body.  For  as  I 
a^d  that  the  good  of  the  body  conaiated  of  health,  beauty, 
strength,  and  pleaaure ;  ao  the  good  of  the  mind  considered 
according  to  the  precepts  of  moral  knowledge  tends  to  this;  to 
make  the  mind  sound  and  without  perturbation ;  beautiful  and 
graced  with  deceucy ;  and  strong  and  a^e  for  all  the  duties  of 
life ;  lastly,  not  stupid,  but  ret^ning  a  lively  aenee  of  jdeaeure 
and  comfort  in  an  honest  way.  These  three  aa  in  the  body  so  in 
the  mind  seldom  all  meet  tc^etfaer.  For  it  is  eaay  to  obaerve  that 
many  have  strength  of  wit  and  courage,  who  are  yet  disordered 
by  porturbfttiona  and  have  little  beauty  and  decency  in  their  man- 
ners ;  some  agtun  have  an  elegance  and  fineness  of  carriage,  who 
have  neither  honesty  of  will  nor  strength  for  action ;  and  some 
again  have  honest  and  reformed  minds,  who  can  neither  become 
tbemaelvea  nor  manage  buaineaa :  while  othera,  though  perhaps 
endowed  with  all  theae  three,  yet  from  a  Stoical  severity  and 
insensibility  have  no  pleasure  in  the  virtuous  actions  which 
thev  practise.  But  though  it  happen  that  of  these  four  two  or 
three  of  them  sometimes  meet,  yet  the  meeting  of  them  all  ia, 
as  I  have  said,  very  rare.  I  have  now  handled  that  general 
part  of  human  philosophy  which  contemplates  man  as  he  con- 
sista  of  body  and  spirit,  but  s^^regate  and  apart  from  society. 

'  Vlrg.«n.Tl.  694.  :  — 

Two  gatn  the  mtnncc  of  Slefp*!  h«ue  Mkirn 
Of  Itott  one,  tbe  oUier  ilmplr  born ; 
Through  horn  ■  crowd  of  real  rliioni  itreunl, 
Thnmgh  Itoit  portxl*  pM*  delkulve  dreun^ 
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Tfu  IHvisioa  of  Civil  Ktumledffe  into  the  Doctrine  concerning 
Conversation,  Negotiation,  and  Empire  or  State  Gooem- 
ment 

There  is  an  old  8toi7,  most  excellent  king,  that  many  philo- 
sopberB  being  met  together  in  the  presence  of  the  ambaeaador 
of  a  foreign  prince,  each  endeavouring  to  give  a  sample  of  his 
wisdom,  that  the  ambaesador  might  he  able  to  make  a  report  of 
the  wonderful  wisdom  of  Greece ;  one  of  them  remuned  silent 
and  propounded  nothing;  insomuch  that  the  ambaseador  tunung 
to  him,  aiud,  "  What  have  you  to  say  for  me  to  report?  "  To 
whom  he  answered,  "  Tell  your  king  tliat  you  have  found  a  man 
in  Greece,  who  knew  how  to  hold  his  tongue." '  And  in  truth, 
in  this  synopsis  of  the  arte  I  have  forgotten  to  mention  the  art 
of  silence,  which  (since  it  is  commonly  deficient)  I  will  now 
teach  by  my  own  example.  For  since  the  course  of  the 
argoment  has  now  brought  me  down  to  that  point,  that  I 
should  presently  handle  the  art  of  government ;  and  since  I 
am  writing  to  so  great  a  king  who  is  such  a  master  in  that 
art,  wherein  he  has  been  trained  from  his  cradle ;  and  unce  I 
cannot  altogether  foiget  what  position  I  have  held  under  your 
majesty ;  I  thought  that  I  should  better  approve  myseK  by 
silence  on  such  a  matter  before  your  majesty,  than  by  speech. 
Cicero  indeed  makes  mention  not  only  of  an  art,  but  of  a  kisd 
of  eloquence  in  silence  ;  for  in  one  of  his  letters  to  AttJcua,  afler 
relating  a  conversation  between  himself  and  another  person  on 
both  sides  of  a  subject,  he  writes,  *'  Here  I  borrowed  part  of 
your  eloquence,  for  I  held  my  tongue."  *  Findar  again  (whose 
peculiar  gift  it  was  to  surprise  men's  minds  with  some  striking 
expression,  as  with  a  magic  rod),  utters  some  such  saying  as 
this,  "  Silence  sometimes  says  more  than  speech."  *    Where- 
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fore  in  this  part  I  have  determined  to  be  silent,  or  to  be  very 
brief,  which  is  next  thing  to  silence ;  but  before  I  come  to  the 
art«  of  government,  I  must  first  make  some  observations  touch- 
ing the  other  parts  of  civil  knowledge. 

Civil  knowledge  is  conversant  about  a  subject,  which  of  all ' 
others  is  most  immersed  in  matter,  and  with  most  difficulty 
reduced  to  axioms.  Nevertheless  there  are  pome  circumstances 
to  relieve  this  difficulty ;  for  first,  as  Cato  the  Censor  used  to 
Bay  of  the  Romans,  "  that  they  were  like  sheep,  for  that  a  man 
might  better  drive  a  flock  of  them,  than  one  of  them ;  for  in  a 
flock,  if  you  could  but  get  some  feir  of  them  to  go  right,  the 
rest  would  follow ;  " '  so  in  that  respect  the  duty  of  moral  phi- 
losophy is  more  difficult  than  that  of  policy.  Secondly,  moral 
philosophy  propounds  to  itself  to  imbue  and  endow  the  mind  with 
internal  goodness ;  but  dvil  knowledge  requires  only  an  external 
goodness,  for  that  suffices  for  society.  And  thereFore  it  often 
comes  to  pass  that  there  be  evil  times  in  good  governments ;  as 
in  the  sacred  history  we  find  it  stud  more  than  once  in  speaking  of 
good  and  pious  kings, "  Howbeit  the  people  had  not  yet  directed 
their  heart  aright  to  the  Lord  God  of  their  Fathers ; "  *  where- 
fore in  this  respect  also  the  office  of  moral  philosophy  is  more 
difficult  Thirdly,  states  as  great  engines  are  moved  slowly 
and  not  without  great  efforts,  whence  they  are  not  so  soon  put 
out  of  frame ;  for  as  in  Egypt  the  seven  good  years  suatMned 
the  seven  bad,  so  in  states  the  good  government  of  previous 
years  prevents  the  errors  of  succeeding  times  irom  causing  im- 
mediate ruin ;  but  the  resolutions  and  morality  of  particular 
persons  are  more  suddenly  subverted.  And  this  makes  moral 
knowledge  more  difficult,  bat  civil  knowledge  more  easy. 

Civil  knowledge  has  three  parts,  according  to  the  three 
summary  actions  of  Society;  the  knowledge  of  conversation, 
the  knowledge  of  negotiation,  and  the  knowledge  of  empire  or  go- 
vernment. For  there  are  three  kinds  of  good  which  men  seek 
in  society,  comfort  agunst  solitude,  assistance  in  business, 
and  protection  agunst  injuries;  and  they  are  three  wisdoma 
of  divers  natures,  which  are  often  separate ;  wisdom  of  be- 
haviour, wisdom  of  business,  and  wisdom  of  state. 

The  wisdom  of  conversation  ought  certainly  not  to  be  over- 
much affected,  but  much  less  despised;  for  a  wise  managemoit 
■  FluL  In  Gate,  c:  S.  '8  Oum.  xx.  S3. 
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diereof  has  not  only  a  grace  and  honour  ta  itself,  but  an  import 
tant  influence  in  bosineas  and  govemntflnt.  For  as  action  in 
an  orator,  Uiough  an  external  quality^,  ie  held  of  auch  account  as 
eren  to  be  preferred  to  those  otJber  parts  which  appear  more 
important  and  internal;  bo  in  a  man  of  businesa  oonverBation 
and  the  management  thereof,  Aough  employed  on  ezteraal 
objects,  finds,  if  not  the  highest,  yet  at  all  eventa  an  eminent 
place.  For  look  what  an  effect  is  produced  by  the  conntenanoa 
and  the  carriage  of  it.  Well  saya  the  poet. 
Nee  Tnltn  de*tme  verba  tuo.' 
For  a  man  may  destroy  and  betray  ibe  force  of  his  words  by 
his  countenance ;  nay,  and  the  effect  of  his  deeds  also,  if  we 
beHere  Cicero ;  who  in  recommending  to  his  brother  affability 
towards  ibe  provincials,  sud  that  it  did  not  so  much  connst 
in  affording  them  easy  access,  as  in  receiving  them  with  a 
courteous  and  open  countenance.  "  It  is  nothing  to  have 
your  door  open,  if  your  countenance  be  shut" '  So  we  see 
AtticuB  before  the  first  interview  between  Ctesar  and  Cicero, 
the  war  stall  depending,  carefully  and  seriously  advised  Cicero 
touching  ^e  composing  and  ordering  of  his  countenance  and 
gesture.*  And  if  the  government  of  the  face  and  countenance 
idoDe  be  of  such  effect;  much  more  is  that  of  the  speech  and 
other  carriage  appertmning  to  conversation.  Indeed  all  grace 
and  d^nity  of  behaviour  may  be  summed  up  in  the  even  ba- 
lancing of  our  own  dignity  and  that  of  others,  as  has  been  wpll 
expressed  by  Livy,  (though  not  meant  for  this  purpose)  in 
that  description  wluch  he  gives  of  personal  character.  "Lest 
I  should  appear  (eays  he)  either  arrogant  or  servile,  whereof 
the  one  were  to  forget  the  liberty  of  others,  the  other  to  forget 
my  own."*  On  the  other  ride,  if  behaviour  and  outward 
carriage  be  intended  too  much,  it  may  pass  into  a  deformed  and 
spurious  affectation.  "  And  then,  what  is  more  oncomely  than 
to  bring  the  manners  of  the  stage  into  the  business  of  life  ?  " 
And  even  if  it  proceed  not  to  that  faulty  extreme,  yet  too  much 
time  is  consumed  in  these  frivolous  matters,  and  the  mind 
is  ranployed  more  than  is  right  in  the  care  of  them.  And 
therefore  as  in  the  univerrities  preceptors  use  to  advise  young 

•  OtU,  Di  Alt.  Am.  1L  313.;  — 

Let  QM  jooT  look!  your  worda  betnj. 
'  Oe  Petit  Cow.  *  CIc  Eft  Id  Att.  Ix.  la.  •  Utj,  xtfU.  II. 
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students  from  too  tuucli  company  keepii^,  hy  saying,  "  Friends 
are  the  tiiieTee  of  lime ; "  so  certunly  the  constant  attention  of 
the  mind  to  the  discretion  of  the  behaviour  is  a  great  thief  of 
more  serious  meditation.  Again  such  as  are  accomplished  in 
nrbanity,  and  seem  aa  formed  by  nature  for  that  alone,  generally 
find  satisfaction  enough  tiierein,  and  seldom  aspire  to  higher 
and  more  solid  virtue ;  whereas  those  who  are  conscious  of  a 
defect  in  this  point  seek  comeliness  by  reputation ;  for  where 
reputation  is,  there  almost  everything  is  becoming ;  but  where 
that  is  not,  it  must  be  supplied  by  manners  and  behaviour. 
Agtun  there  is  no  greater  nor  more  common  impediment  of 
action  than  an  overcurious  observance  of  external  decency, 
and  the  attendant  of  decency,  which  is  an  anxious  watching  of 
l^me  and  Season.  For  as  Solomon  well  observes,  "  He  that 
regards  the  winds  does  not  sow,  and  he  that  regards  the  clouds 
does  not  reap : "  *  a  man  must  make  his  opportunity  as  oft  as 
find  it.  To  conclude,  this  behaviour  is  as  the  garment  of  the 
mind,  and  ought  to  have  the  conditions  of  a  garments  For  first, 
it  ought  to  be  made  in  &8hion ;  secondly,  it  should  not  he  too 
curious  or  costly ;  thirdly,  it  ought  to  be  so  framed,  as  to  best 
set  forth  any  virtue  of  the  mind,  and  supply  and  hide  any  de- 
fiinmty ;  lastly,  and  above  all,  it  ought  not  be  too  strait,  so 
as  to  confine  the  mind  and  interfere  with  its  freedom  in 
bu^ess  and  action.  But  this  part  of  civil  knowledge  touching 
conversation  has  bees  el^^antly  handled,  and  therefore  I 
cannot  report  it  for  deficieuL 
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7^  Dimxion  of  the  Doctrine  eoneeming  Negotiation  into  the 
Doctrine  concerning  Scattered  Occasions  and  the  Doctrine 
eoneeming  Advancement  in  Life. —  Example  of  the  Doctrine 
eoneeming  Scattered  Occasions  from  some  of  the  Prmerhs  of 
Solomon.  — Precepts  concerning  Advancement  in  Life. 

The  Doctrine  concerning  Kegotiation  is  divided  into  tlie 
Doctrine  concerning  Scattered  Occasions,  and  the  Doctrine 
eoneeming  Advancement  in  Life;  whereof  the  one  comprises 
all  variety  of  buainees,  and  is  as  it  were  the  secretary  for  Uie 
whole  department  of  life ;  the  other  merely  selecta  and  suggests 
such  things  as  relate  to  the  improvemeat  of  a  man's  own 
fortane,  and  may  serve  each  man  for  a  private  notebook  or 
register  of  his  own  affairs.  But  before  I  descend  to  the  species, 
I  will  make  some  preparatory  remarks  touching  the  doctrine  con- 
cerning negotiation  in  general.  The  science  of  negotiation  has 
not  hitherto  been  handled  in  proportion  to  the  importance  of 
the  subject,  to  the  great  derogation  of  learning  and  the 
professors  thereof  For  from  this  root  springs  chiefly  that  evil, 
with  which  the  learned  have  been  branded ;  "  That  there  is  no 
great  concurrence  between  learning  and  practical  wisdom."  For 
if  it  be  rightJy  observed,  of  the  three  wisdoms  which  we  have 
set  down  to  pertain  to  civil  life,  the  wisdom  of  behaviour  is  by 
learned  men  for  the  most  part  despised,  as  a  thing  servile,  and 
moreover  an  enemy  to  meditation.  For  wisdom  of  government, 
it  is  true  that  as  often  as  learned  men  are  called  to  the  helm, 
they  acquit  themselves  well,  but  that  happens  to  few.  But  for 
the  wisdom  of  business  (of  which  I  am  now  speaking),  wherein 
man's  life  is  most  conversant,  there  are  no  books  at  all  written 
of  it,  except  some  few  civil  advertisements  collected  in  one  or 
two  litUe  volumes,  which  have  no  proportion  to  the  magnitude 
of  the  subject.  For  if  books  were  written  of  this  as  of  the 
other,  I  doubt  not  but  learned  men  with  but  little  ezperience 
would  far  excel  men  of  long  experience  without  learning,  and 
ontshoot  them  (as  they  say)  in  their  own  bow. 

Neither  is  there  any  reastm  to  fear  that  the  matter  of  this 
knowledge  should  be  so  variable  that  it  falls  not  under  pre- 
cept; for  it  is  much  less  infinite  than  that  science  of  govern- 
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ment,  whicli  notwithstanding  we  see  is  ezceUently  laboured  and 
reduced.  Of  tbis  kind  of  wisdom  it  seema  some  of  the  ancient 
Romans  in  the  beet  times  were  professors :  for  Cicero  reports 
that  a  little  before  his  age  senators  who  had  most  uune  and 
opinion  for  wisdom  and  practice  in  afiTfure  (as  Coruucaiiius, 
Curiue,  tielios,  and  many  others)  used  to  walk  at  oertun  hours 
in  the  Forum,  where  they  might  ^ve  audience  to  their  fellow- 
citizens,  who  would  consult  witii  them  not  merely  on  subjects 
of  law  but  on  all  sorts  of  buunese ;  as  on  the  marriage  of  a 
daughter,  the  education  of  a  eon,  the  purchase  of  a  iarm,  a 
contract,  accusation,  defence,  and  every  other  occasion  incident 
to  man's  life.'  Whence  it  appears  that  there  is  a  wisdom  of 
counsel  and  advice  even  in  private  causes,  arimng  out  of  a 
universal  insight  and  experience  of  the  afffurs  of  the  world ; 
which  is  used  indeed  upon  particular  causes,  but  is  gathered  by 
general  observation  of  causes  of  like  nature.  For  so  we  see 
in  that  book  which  Cicero  wrote  to  bis  brother, "  on  Canvassing 
for  tiie  Consulship"*  (being  the  only  book  of  particular  buuness 
that  I  know  written  by  the  ancuents),  although  it  especially 
concerned  an  action  then  on  foot,  yet  it  contained  many  politic 
axioms  which  prescribe  not  only  a  temporary  but  a  perpetual 
direction  in  the  case  of  popular  elections.  But  of  this  kind 
there  is  nothing  any  way  comparable  to  those  A[^orisms  com- 
posed by  Solomon  the  King,  of  whom  the  Scriptures  testify, 
"that  hisheartwaa  as  the  sands  of  the  sea;"*  for  as  the  sands  of 
the  sea  encompass  all  the  coasts  of  theearth,so  did  his  wisdom  em- 
brace all  things  human  as  well  as  divine.  But  in  these  Aphorisms, 
besides  those  of  a  theological  character,  there  are  not  a  few 
excellent  civil  precepts  and  cautions,  springing  from  the  inmost 
recesaee  of  wisdom  and  extending  to  much  variety  of  occasions. 
Wherefore  seeing  I  set  down  this  knowledge  of  scattered  occa- 
rions  (which  is  the  first  part  of  the  knowledge  touching  negotia- 
tiDn)  among  the  deficients,  I  will  stay  awhile  upon  it  according 
to  my  custom,  and  offer  to  consideration  an  example  of  the  sdme, 
ti^en  firom  the  Aphorisms  or  Proverbs  of  Solomon.  Nor  in 
my  opinion  can  I  be  with  reason  blamed  for  seeking  a  politic 
meaning  in  one  of  the  Sacred  writers ;  for  if  those  commen- 
taries were  extant  which  this  same  Solomon  wrote  touching  the 
nature  of  things,  (wherein  he  treated  of  every  vegetable,  from 
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the  moss  upon  tlie  wall  to  the  cedar  of  Lebanon,  and  likewise 
of  all  animals), '  it  would  surely  be  lawful  to  interpret  them 
in  a  natural  sense  ;  and  therefore  we  may  here  use  the  same 
liberty  in  matters  politioaL 

An  ExampU  of  a  portion  of  the  doctritu  eoneemmg  scattered 
occanons,  taimfrom  tome  of  the  Praoerbi  of  Solomom. 

PBOTEHB. 

(1.)  A  soft  answer  tnmeth  away  wrath.* 
Explanation, 

If  ^  wiger  of  a  prince  or  a  superior  be  kindled  againgt 
yoD,  and  it  is  your  torn  to  speak,  Solomon  gives  two  directions: 
first,  "  that  an  answer  be  mode,"  and  secondly,  "  tliat  it  be 
soft;"  the  &nner  whereof  contuna  three  precepts.  First,  to 
beware  of  a  sullen  and  obstanate  mlence,  which  either  takes  the 
&alt  entirely  on  yourself,  as  if  yon  had  no  answer  to  make; 
or  secretly  impugns  your  superior  of  injustice,  insinuating  that 
his  ears  are  not  open  to  a  d^ence,  though  a  jnst  one.  Secondly, 
to  beware  of  postponing  the  matter  and  demanding  another 
time  for  defence ;  which  either  conveys  the  same  impresnon  as 
the  preceding  one,  tliat  your  superior  is  carried  away  by  too 
great  an  excitement  of  temper;  or  plainly  intimates  that  having 
no  answer  ready  yon  are  meditating  a  £Jse  and  artificial 
defence.  Wherefore  it  will  ever  be  the  best  course  to  bring 
forward  something  in  excuse  directly  as  the  occasion  arises, 
Hiirdly,  that  an  answer  at  all  events  .be  made ;  not  a  simple 
confesraon  or  submission,  but  with  a  mixture  of  defence  and 
excuse;  for  a  different  course  is  unsafe,  except  with  very 
generous  and  noble  characters,  which  are  extremely  rare.  It 
follows  in  the  other  precept,  that  the  answer  be  soft,  not 
harsh  or  rough. 

FBOT£BB. 

(2.)  A  wise  servant  shall  have  role  over  a  foolish  son,  and 
ahall  have  part  of  tlie  inheritance  among  the  brethren.' 
ExpUmation. 

In  all  disordered  and  discordant  families  there  is  ever  smne 
servant  or  humUe  friend  of  great  influence,  who  acts  as  arbiter 
and  settles  their  disputes,  and  to  whom  on  that  account  both 
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the  whole  fiunilj  and  the  master  himaelf  are  suhject  Such  a 
man,  if  he  ia  pursuing  his  own  interest,  foments  and  aggravates 
the  family  feuds ;  but  if  he  ia  truly  faithful  and  upright  he 
deserves  a  great  reward;  even  to  be  counted  as  one  of  the 
brothers,  or  at  least  to  have  the  direction  of  the  inheritance  in 
trust. 

PEOVBBB. 

(3.)  If  a  wise  man  contend  with  a  fool,  whether  he  rage  or 
laugh,  he  shall  find  no  rest' 

Explanatian. 
Wo  are  often  advised  to  avoid  an  unequal  contest,  meaning 
that  we  should  not  contend  with  those  that  are  too  strong  for 
us.  But  the  advice  here  given  by  Solomon  is  no  less  useful, 
"  Not  to  contend  with  one  that  ia  unworthy ; "  for  herein  the 
chances  are  altogether  unequal ;  seeing  it  ia  no  victory  to  con- 
quer, and  a  great  disgrace  to  be  conquered.  And  it  makes  no 
difference  in  this  kind  of  contest,  whether  we  take  it  in  jest, 
or  in  scorn  and  contempt;  for,  whichever  way  we  turn,  we 
must  lose  in  dignity  and  can  no  ways  quit  ourselves  well  of 
it.  But  the  worst  of  all  ia  if,  as  Solomon  says,  our  adversary 
has  somewhat  of  the  fool  in  him,  that  is,  if  he  be  bold  and  pre- 
sumptuous. 

FBOTEHB. 
(4.)  Lend  not  thine  ear  to  all  words  that  are  spoken,  lest 
thon  hear  thy  servant  curse  thee.* 

Explanaiion. 
It  is  scarcely  credible  what  confusion  is  created  in  life  by  a 
uselese  curiosity  about  the  things  which  concern  us ;  that  is, 
when  we  set  to  work  to  inquire  into  those  secrets  which  when 
discovered  produce  imeasiness  of  mind,  hut  are  of  no  use  to 
forward  our  designs.  For  first  there  ensnes  vexation  and  dis- 
quiet of  mind,  seeing  all  things  human  are  full  of  treachery  and 
ingratitude.  And  therefore  if  we  could  obtaon  a  magic  glass 
wherein  we  might  view  all  the  enmities  and  all  the  hostile  designs 
that  are  at  work  against  us,  it  were  better  fbr  us  to  throw  it 
down  at  once  and  break  it  to  pieces ;  for  these  matters  are  but  as 
the  rustling  of  leaves,  and  have  short  duration.  Secondly,' 
this  curiosity  overcharges  the  mind  with  suspicions,  a  thing 
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which  mine  counsels,  and  rendera  them  inconstant  and  peiv 
ptexed.  Thirdly,  it  often  renders  pennanent  thoee  very  evils 
which  would  otherwise  blow  over ;  for  it  is  a  dangerous  thing 
to  alarm  the  consciences  of  men ;  who,  if  they  imagine  them- 
selves undetected,  may  come  to  a  better  mind ;  but  if  they  pei>- 
ceive  that  they  are  discovered,  they  repel  mischief  with  mischief. 
Rightly  therefore  was  it  coneiderad  great  wisdom  in  Pompey 
that  he  burned  all  Sertorius's  papers  unpemsed  either  by  him- 
self or  others.' 

PBOTEBB. 

(5.)  Poverty  comes  as  one  that  travelleth,  and  want  as  an 
armed  man.* 

Explanation. 

It  is  elegantly  described  in  this  proverb,  how  the  shipwreck 
of  fortunes  comes  upon  prodigals  and  those  that  are  careless  <^ 
th^  estates;  for  debt  and  diminution  of  capital  come  on 
at  first  slowly  and  step  by  step  like  a  traveller,  and  are  scuoe 
perceived ;  but  soon  after  want  mahes  in  like  an  armed  man, 
so  strong  and  powerful  as  no  longer  to  be  resisted ;  for  it  was 
rightly  said  by  the  ancients,  "  that  necessity  was  of  all  things 
the  strongest"*  Wherefore  we  must  meet  the  traveller  onhis 
way,  but  against  the  armed  man  we  most  fortify. 

PBOVEBB. 

(6.)  He  that  instructs  a  scomer  gets  to  himself  shame,  and 
be  that  rebnlces  the  wicked  gets  himself  a  blot.* 
ExplajiatioH, 

This  agrees  with  the  command  of  our  Saviour,  "  not  to  cast 
pearls  before  swine,'"'but  adifference  is  made  between  the  actions 
of  instruction  and  reproof;  and  also  between  the  persons  of  the 
scomer  and  the  wicked ;  and  lastly,  there  is  a  difference  in  the 
return ;  for  in  the  former  case  the  labour  is  but  lost,  in  the  latter 
it  is  repaid  with  a  stun  and  blot  For  when  a  man  informs  and 
instructs  a  scomer,  in  the  first  place  he  loses  his  time ;  and  - 
secondly,  the  attempt  is  laughed  at  by  others  as  a  vun  thing 
and  labour  misapplied ;  and  lastly,  the  scomer  himself  despises 
ihe  knowledge  which  he  has  received.  But  there  is  greater 
danger  in  the  reproval  of  the  wicked;   for  not  only  does  a 
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wicked  man  lend  no  ear  to  advice,  bat  tume  agun  on  his 
reprover,  whom  being  now  made  odious  to  him  he  either 
(Erectly  assails  with  abuse,  or  afterwards  traduces  to  others. 

PKOTXHB. 
(7.)  A  vise  son  makes  a  glad  father,  but  a  fooli^  son  is  the 
heavinesa  of  bis  mother.' 

SxplanatioH. 
Here  are  disdngiushed  the  domestic  comforts  and  tribulations 
of  a  &tber  and  mother  respectively,  touching  their  children. 
For  a  wise  and  prudent  son  is  of  most  comfort  to  the  &ther,  who 
knows  the  value  of  virtue  better  than  the  mother,  and  accord- 
ingly has  more  joy  in  the  virtuoue  inclination  of  hie  son; 
lie  may  feel  a  satisfaction  also  in  the  oourse  he  has  pursued, 
whereby  he  has  brought  up  his  son  eo  well  and  implanted 
Ktundmorality  in  him  by  precept  and  example.  But  the  mother 
has  most  sorrow  and  tUscomfort  at  the  ill  fortune  of  her  son,  both 
because  the  affection  of  a  mother  is  more  gentle  and  tender,  and 
because  she  la  conscious  perhaps  that  she  has  spoiled  and  cor- 
rupted him  by  her  indulgence. 

PBOVBBB. 

(6.)  The  memory  of  the  just  ia  blessed,  but  €be  name  of  the 
wicked  shall  rot* 

Explanation. 

A  distinction  is  hero  made  between  the  character  of  the  good 
and  the  bad  after  death.  For  when  the  envy  which  carped  at 
the  reputation  of  the  good  in  their  lifetime  is  quenched,  their 
name  forthwith  shoots  up  and  flourishes,  and  tbeir  praises  daily 
increase ;  but  for  the  wicked,  though  their  reputation  through 
the  &vour  of  their  friends  and  partisans  last  for  a  time,  yet  soon 
it  turns  into  contempt,  and  in  the  end  their  fleeting  glory 
changes  into  infamy  and  as  it  were  a  foul  and  nozloua  odour. 

PBOTEBB. 

(9.)  He  that  troubles  hie  own  house  shall  inherit  the  wind.* 

Explartalum. 
A  very  useful  admonition,  touching  domestic  discords  and 
distarbances.    For  many  trom  the  separation  of  thdr  wives,  the 
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diamlieritiDg  of  their  cliildren,  the  frequent  changes  in  their 
family,  pronuBe  to  themselTea  great  tilings ;  as  if  they  would 
thence  obtun  peace  of  mind  and  a  better  management  of  their 
affiuiB ;  but  commonly  their  hopes  vanish  into  the  winds.  For 
both  those  changes  generally  turn  out  ill,  and  such  disturbOTS 
of  their  &mily  often  experience  trouble  and  ingratitude  from 
those  whom  to  the  neglect  of  others  they  select  and  adopt;  nay 
liuther,  they  t^ue  draw  upon  themselves  ill  reports  and  di^ 
honourable  rumours;  for  it  is  well  siud  by  Cicero,  "Every 
man's  reputation  proceeds  from  those  of  his  own  honsetudd."* 
And  both  tbese  evils  Solomon  elegantly  expresses  by  "the 
inheritance  of  the  winds ; "  for  both  the  dieappointmeot  of  ex- 
pectation and  ihs  rusing  of  rumours  are  not  unaptly  compared 
to  winds. 

PB07EEB. 

(10.)  Better  is  the  end  of  a  speech  than  the  beginning 
diereof.* 

Explanation. 

This  jvoverb  reproves  a  very  common  error,  not  only  of 
those  who  make  an  especial  study  of  words,  but  even  of  the 
more  wise  and  prudent ;  which  is,  that  men  are  more  careful  of 
the  entrances  and  commencement  of  their  speeches  than  of  the 
end,  and  study  more  diligently  the  prefaces  and  inducements  than 
the  conclusions  and  issues ;  whereae  for  the  former,  they  ought 
not  indeed  to  neglect  them,  but  tiie  latter  as  being  of  far  greater 
importance  they  ought  to  have  ready  prepared  and  arranged  at 
hand ;  considering  within  themselves  and  endeavouring  aa  much 
as  pos^ble  to  anticipate  what  shall  be  the  end  of  th^  speech,  and 
how  their  business  may  be  advanced  and  ripened  thereby.  Nor 
is  this  all ;  for  it  is  not  only  proper  to  study  perorations  and 
conclusions  of  such  speeches  as  relate  to  the  business  itself,  but 
also  to  be  prepared  with  some  discourse  which  may  be  conveni- 
ently and  gracefully  thrown  in  at  the  close,  although  foreign  to 
the  matter  in  hand.  Indeed  I  knew  two  great  and  wise  coundl- 
lors  on  whom  the  weight  of  business  principally  rested,  with 
whom  it  was  a  constant  care  and  especial  art,  whenever  they 
conferred  with  their  princes  on  matters  of  state,  not  to  end  their 
discourse  with  matters  relating  to  the  business  itself,  but  always 
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by  way  of  divertisaemeDt  to  draw  it  away  to  some  jeet  or  acme 
agreeable  news,  sod  bo  end  by  wasliing  off  (as  the  proverb  has 
it)  their  aalt  water  disconraes  with  fresh.'  fTor  was  this  the 
least  valuable  of  th^  arts. 

FBOTEBB, 

(11.)  As  dead  flies  do  cause  the  best  tuutment  to  stink,  bo 
does  a  little  folly  him  that  is  in  reputation  for  wisdom  and 
honour.^ 

£xpla7iation. 

It  is  a  very  hard  and  unhappy  condition  (as  the  Proverb  well 
remarks)  of  men  pre-eminent  for  virtue,  that  their  errora,  be 
they  ever  so  trifling,  are  never  excused.  But  as  in  the  clearest 
diamond  every  little  cloud  or  speck  catches  and  displeases  the 
eye,  which  in  a  less  perfect  stone  would  hardly  be  discerned ; 
80  in  men  of  remarkable  virtue  the  slightest  iaults  are  seen, 
talked  of,  and  severely  censured,  which  in  ordinary  men  would 
either  be  entirely  unobserved,  or  readily  excused.  Hence  a 
little  folly  in  a  very  wise  man,  a  small  ofience  in  a  very  good 
man,  a  slight  impropriety  in  a  man  of  polite  and  elegant  mannen 
detracts  greatly  from  HieSx  character  and  reputation ;  and  there- 
fore it  would  be  no  bad  policy  for  eminent  men  to  mingle  some 
harmless  absurdities  with  their  actions;  so  that  they  may 
retcun  some  liberty  for  themselves,  and  make  small  defects 
less  distinguishable. 

PBOTERB. 

(12.)  Scornful  men  bring  a  city  to  destruction,  but  wise  men 
turn  away  wrath.* 

jEzplaaatian. 

It  may  seem  strange  that  Solomon  in  his  description  of  men 
formed  as  it  were  by  nature  for  the  ruin  and  destruction  of 
states,  should  have  selected  the  character,  not  of  a  proud  and 
insolent,  not  of  a  tyrannical  and  cruel,  not  of  a  rash  and  violent, 
not  of  a  wicked  and  impious,  not  of  ui  unjust  and  oppressive, 
not  of  a  seditious  and  turbulent,  not  of  an  incontinent  and 
sensual,  not  finally  of  a  foolish  and  incapable  person,  but  the  cha- 
racter of  a  scorner.  And  this  selection  is  worthy  of  the  wisdom 
of  a  king  who  well  knew  how  states  were  overthrown  or  pre- 
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served ;  for  there  is  hardly  b  greater  danger  to  kingdoms  and 
Btatesthim  thatcouncillore  or  senators  and  those  who  stand  at  the 
helm  should  be  of  a  scornful  disposition.  For  such  men  ever 
nndcFTBlae  dangers,  that  they  may  appear  bold  councillors,  and 
insnltthosewhomakeajustestimate  oftJliem,ascowards.  They 
sneer  at  seasonable  delays  and  careful  diacussionB  in  consultatioD 
and  deliberation,  as  mere  matter  of  oratory,  full  of  wearineas, 
and  contributing  nothing  to  the  completion  of  buainess.  As 
f<^  reputatioa>  with  a  view  to  which  the  counsels  of  princes 
ought  to  be  speoally  framed,  they  despise  it  as  the  breath  of 
the  people,  that  will  quickly  be  blown  away.  They  make  no 
more  account  of  the  power  and  authority  of  laws,  than  of  cob- 
webe  which  ought  not  to  be  in  the  way  of  more  important 
busineea.  Counsels  and  precautions  looking  far  into  the 
future  they  despise  as  dreams  and  melancholy  apprehenmons. 
They  scorn  with  gibes  and  jests  men  of  real  wisdom  and  expe- 
rience, of  great  minds,  and  deep  judgment.  In  short,  they 
weaken  all  the  foundation^  of  civil  government ;  a  thing  the 
more  to  be  attended  t«,  because  the  mischief  is  wrought,  .not 
openly,  but  by  secret  engines  and  intrigues;  and  the  matter  is  not 
yet  regarded  by  men  with  as  much  apprehension  as  it  deserves. 

PBOTEBB. 

(13.)  A  prince  who  readily  hearkens  to  lies,  has  all  his 
servants  wicked.' 

Expbmatian. 

When  the  prince  is  one  who  lends  an  easy  and  credulous 
ear  without  discernment  to  whisperers  and  informers^  there 
breathes  as  it  were  from  the  kfaig  himself  a  pestilent  tax,  which 
ciHTupts  and  infects  all  his  servants.  Some  probe  tJie  fears  and 
jealousies  of  the  prince,  and  increase  them  with  false  tales ; 
others  eztute  in  him  passions  of  envy,  especially  agunst  the  most 
virtuous  objects ;  others  seek  to  wash  away  their  own  vileness 
and  evil  consciences  by  accusing  others ;  others  make  way  for 
the  honours  and  wishes  of  their  friends  by  traducing  and  ca- 
lomniating  their  opponents ;  while  others  get  up  stage  plots  and  a 
number  of  the  like  fables  against  their  enemies.  These  are  the 
machinations  of  servants  who  are  of  a  more  dishonest  nature. 
Bat  those  abo  who  are  naturally  of  greater  honesty  and  iBin> 

'  Frov  izlK.  13. 


by  Google ' 


44  TRAN8I.ATI0H  OF  THE  "  DE  ADGHENTI8." 

ciple,  when  tbey  fiod  no  aafeguaid  in  their  innocence  (the  prince 
not  being  able  to  distingaiBh  trath  &oni  &lsebDod),  throw  aS 
their  honest}',  and  catching  the  oonrt  breezea  allow  themselTes 
to  be  carried  where  they  blow.  "  For,"  aa  Tiicitus  Baya  of 
Claadiiu, "  there  is  no  safety  with  that  prince,  who  has  nothing 
in  bis  mind,  but  what  others  pat  into  it."  '  And  Comines  well 
remarks,  "  It  is  better  to  be  the  servant  of  a  prince  whoee 
Buspicione  have  no  end,  than  of  one  whose  ta^dulity  has  no 


FBOTEBB. 

(14.)  A  righteous  man  regardetb  the  life  of  his  beast,  but 
the  tender  mercies  of  the  wicked  are  cruel.* 

Explanation. 
There  is  implanted  in  man  by  nature  a  noble  and  excellent 
spirit  of  compasuon,  that  extends  itself  even  to  the  brutes 
which  by  the  divine  ordinance  are  subject  to  his  command. 
This  compassion  therefore  has  a  certun  anal<^  with  that  of  a 
prince  towards  bis  subjects.  Moreover  it  is  most  true,  that  the 
nobler  a  soul  is,  the  more  objects  of  compassion  it  has.  For 
narrow  and  degenerate  spirits  think  that  these  things  concern 
them  not ;  but  the  spirit  which  forms  a  nobler  portion  of  the 
universe  has  a  feeling  of  communion  with  them.  AVbence  we  see 
that  under  the  old  law  there  were  many  commandments,  not  so 
much  purely  ceremonial  as  institutions  of  mercy ;  as  was  that 
of  not  eating  tiie  flesh  with  the  blood  thereof,  and  the  like. 
The  Essenes  and  Pythagoreans  even  abst^ned  altogetiier  from 
eating  flesh :  and  the  same  superstition  still  prevuls  among  some 
of  the  inhabitants  of  the  Mc^ul  Empire.  Kay,  the  Turks, 
though  by  race  and  habits  a  cruel  and  bloody  people,  yet  are 
wont  to  give  alms  to  brute  creatures,  and  cannot  endure  to  see 
them  ill  used  or  tortured.  But  lest  these  things  which  we 
have  mentioned  should  seem  to  countenance  every  kind  of 
mercy,  Solomon  wisely  adds,  "  That  the  mercies  of  tiie  wicked 
are  cruel. "  Such  is  the  sparing  to  use  the  sword  of  justice 
upon  wicked  and  guilty  men ;  which  kind  of  mercy  is  more 
cruel  than  cruelty  itself;  for  cniel^  is  only  practised  upon  in- 
dividual persons,  but  this  mercy  to  crime  by  granting  impunity 
anus  and  lets  loose  upon  Uie  innocent  the  whde  army  of  villuna. 

■  Aniuli,  xlL  3.  •  Ulstoin  dc  CmnliK*,  L  IS.  •  Fiov.  ill.  W. 
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PKOVEBB. 

(15.)  A  fool  utters  all  his  nund,  but  a  wise  nuto  reeerres 
something  ibr  the  future.' 

Explanation. 

ThiB  proverb  seems  to  be  especially  aimed  not  at  the  levity 
of  foolish  men,  who  with  equal  readioeSB  let  out  what  should 
be  uttered,  and  what  should  be  concealed ;  not  at  that  plun 
speakiiig,  with  which  they  inveigh  without  discrimination  and 
judgment  agunst  everybody  and  everytlung;  not  at  that  talk- 
aliveness,  whereby  they  weary  others  iitque  ad  nauaeam  ;  but 
at  another  tault  which  is  less  observed,  namely,  a  method  of  di»- 
course  of  all  others  most  unwise  and  impolitic ;  I  mean,  when  a 
man  in  private  conversation  bo  frames  his  discourse  as  to  produce 
whatsoever  he  has  to  say  pertinent  to  the  matter  in  hand  all  at 
once  and  in  a  breath,  without  any  stop  or  pause.  Now  this  is  n 
great  impediment  to  business.  For  in  the  first  place  a  speech 
that  is  broken  and  let  fall  part  by  part  makes  far  more  impres- 
sion than  a  contdnuous  one ;  because  in  tlie  latter  the  matters 
touched  are  not  distinctly  and  severally  api^ebended  and 
weighed ;  and  tliey  have  not  time  enough  to  settie ;  but  one 
reason  drives  out  another  before  it  has  taken  firm  hold. 
Secondly,  no  one  is  endowed  with  such  powerful  and  persuasive 
eloquence  as  with  the  first  stroke  of  his  discourse  to  make  bis 
listeners  dumb  sad  speechless,  but  the  otiier  party  will  always 
have  some  answer  to  make,  and  will  perhaps  raise  objections; 
and  then  it  falls  out,  that  the  aiguments  which  should  have  been 
reserved  for  refutation  or  reply,  having  being  used  and  tasted 
beforehand,  lose  their  strength  and  grace.  Thirdly,  if  a  man 
does  not  use  all  lus  a^uments  at  once,  but  delivers  them  in  parts, 
throwing  in  one  after  the  other,  he  will  detect  by  the  counted 
nance  and  answer  of  his  o|^>onent  how  each  is  taken,  and  what 
effect  it  produces,  and  be  may  thence  take  warning  what  to 
suppress  and  what  to  select  in  that  which  is  to  follow. 

PKOVEEB. 

(16.)  If  the  spirit  of  the  ruler  rise  up  agunst  thee,  leave  not 

thy  place;  for  management  pacifies  great  ofieaces.* 

Explanation. 

This  proverb  directs  a  man  how  to  behave  when  he  has  in- 
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corred  the  wrath  and  indignatiou  of  bia  prince,  and  contuna 
two  precepte ;  first,  that  he  reaign  not  bis  place ;  and  eecondlj, 
^t  be  carefully  and  prudently  apply  hinuetf  to  the  remedy,  as 
he  would  in  the  case  of  a  seiioos  disease.  For  generally,  when 
men  perc^ve  the  anger  of  princes  stirred  against  diem,  partly 
through  impatience  of  disgrace,  partly  that  they  may  not  by 
theur  presence  irritate  the  wound,  and  partly  that  their  princes 
may  see  their  sorrow  and  contrition,  they  withdraw  firom  their 
offices  and  appointments,  nay  sometimes  they  resign  their  places 
and  dignities  into  his  hands.  But  Solomon  censures  this  remedy 
as  injurious,  and  with  good  reason.  For  in  the  first  place  it 
makes  the  disgrace  too  public,  whereby  enemies  and  enviera 
become  the  bolder  to  attack,  and  frienda  the  more  timid  to 
asnst  Secondly,  it  thus  happens  that  the  anger  of  the 
prince,  wlucb  if  it  had  not  been  divulged  might  have  diec' 
away  of  ita  own  accord,  is  more  deeply  rooted  and  having  a- 
it  were  commenced  by  displacing  the  person  proceeds  to  hit 
overthrow.  Lastly,  this  resignation  savours  somewhat  of  a 
malcontent  spirit  and  one  offended  with  the  times,  which  ag- 
gravates anger  with  suspicion.  The  precepts  for  the  remedy 
are  these ;  first,  let  a  man  take  care  above  all  things  neither 
by  dullness  on  the  one  hand  nor  high  epirit  on  the  other  to  let 
it  appear  that  he  is  insennble  to  the  indignation  of  the  prince, 
or  not  properly  affected  by  it :  that  is,  let  him  compose  his 
countenance  not  to  a  sullen  gloom  but  to  a  grave  and  modest  sad- 
ness ;  and  in  all  his  duties  and  actions  let  him  exhibit  less  cheer- 
fiilneas  and  pleasure.  It  will  be  also  advantageous  for  him  to 
engage  the  assistance  and  mediation  of  some  friend  with  the 
prince,  who  shoidd  take  occasion  at  fit  times  to  insinuate  how 
deeply  the  offender  is  grieved.  Secondly,  let  him  carefidly  avoid 
avoid  all,  even  the  slightest  occasions,  which  may  lead  to 
the  reopening  of  the  subject  of  offence,  or  draw  upon  him 
fresh  indignation  or  open  rebuke,  for  whatever  cause,  from 
the  prince.  Thirdly,  let  him  diligently  seek  for  every  occa- 
sion of  making  his  services  acceptable  to  the  prince,  that  he 
may  both  show  an  anions  wish  to  redeem  his  past  fault,  and 
that  the  prince  may  perceive  of  how  good  a  servant  he  will 
be  deprived  if  he  loses  him.  Fourthly,  let  him  either  contrive 
to  transfer  the  fault  to  others,  or  in^uate  that  it  was  com- 
mitted with  no  bad  intention,  or  even  let  him  point  oat  ihe 
malice  of  thoes  who  compluned  of  him  to  the  king  or  ezag- 
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gerated  the  matter  more  than  it  deserred.    Lastly,  let  him  be 
watchful  in  eTerytiung,  and  intent  on  the  remedy. 

FBOTEBB. 

(17.)  He  tliat  is  first  in  his  own  cause  is  just,  then  comes  the 
other  side,  and  searches  him.* 

Explanation. 

In  every  canse  the  first  information,  if  it  have  dwelt  for  a 
little  in  the  judged  mind,  takes  deep  root  and  coloare  and  takes 
poesesfflon  of  it ;  insomnch  that  it  will  hardly  be  washed  out, 
unless  either  some  clear  falsehood  be  detected  in  the  matter  of 
the  information,  or  some  deceit  in  the  statement  thereof.  A 
bare  and  simple  defence,  though  it  be  just  and  of  greater 
weight,  will  hardly  counterbalance  the  prejudice  of  the  first  in- 
formation, or  restore  to  an  equilibrium  the  scales  of  justice  which 
have  once  inclined.  Wherefore  as  it  is  safest  for  the  judge  to 
know  nothing  of  the  merits  of  the  case  till  both  parties  are 
heard  together,  so  it  is  the  best  course  for  the  defendant,  if  he 
finds  the  judge  prejudiced,  to  apply  himself,  as  &r  as  the  case 
allows,  to  detect  some  fraud  or  deceit  employed  by  the  opposite 
party  to  abase  the  judge. 

FBOTEBB. 

(18.)  He  tihat  delicately  brings  up  his  servant  from  a  child, 
sh^  afterwards  find  him  insolent.' 

Explanatwn. 

According  to  the  advice  of  Solomon,  princes  and  masters 
ong^t  to  keep  a  measure  in  conferring  grace  and  favour  on  their 
servants.  In  this  three  points  are  to  be  observed ;  first,  that  the 
promotion  be  by  steps,  and  not  by  jumps ;  secondly,  that  they 
be  aocnstomed  to  an  occasional  disappointment ;  and  thirdly,  as 
Macfaiavelli  well  advises,  that  they  should  have  ever  before 
their  eyes  some  ulterior  object  of  ambition.*  Otherwise  princes 
will  be  requited  by  their  servants  with  disrespect  and  contumacy 
instead  of  dn^  and  gratitude ;  fi>r  sudden  promotion  begets  in- 
solence ;  continual  obtaining  of  desires  begets  impatience  of 
refusal ;  and  if  there  be  nothii^  fiirther  to  aspire  to,  there  will 
be  an  absence  of  alacrity  and  industry. 

■  ProT.  nllL  17. 

■  Pro*,  xzlx.  11.  The  Eii|)Mi  vmlon  bM,  "81i>ll  lunlilm  b«eoniebti  Minit  the 
lm»tli," 

■  Ct  MiKh,  n  Print  88. 
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PBOVEKB. 

(19.)  Seest  thon  a  man  swift  of  despatch?  he  Bhall  stand 
before  kings,  and  shall  not  be  reckoned  among  the  mean.' 
Explanation. 

Of  all  the  qoalities  which  kings  espedally  look  to  and  require 
in  the  choice  of  their  servants,  that  of  despatch  and  energy  in 
the  transactions  of  business  is  the  most  acceptable.  Men  of 
deep  wisdom  are  objects  of  jealousy  to  kings,  as  being  too  close 
observerB,  and  being  able  to  use  their  abilities  as  an  engine 
to  turn  and  wind  their  masters  against  their  will  and  knowledge. 
Popular  men  are  disliked  as  standing  in  the  light  of  kinga  and 
drawing  the  eyes  of  the  people  upon  themeeWee.  Men  of  great 
spirit  and  courage  are  often  accounted  turbulent  and  over-daring. 
Men  of  honour  and  integrity  are  reputed  unmani^eable  and 
not  pliant  enough  to  all  their  masters'  commands.  Lastly,  there 
10  no  other  virtue  which  does  not  present  some  shadow  of  oSfence 
to  the  minds  of  kings.  Expedition  in  the  execution  of  their 
commands  is  the  only  one  which  contuns  nothing  that  is  not 
acceptable.  Moreover  the  minds  of  kings  are  hasty  and  im- 
patient of  delay ;  for  they  imagine  that  they  have  power  to  do 
what  they  wiU ;  all  they  want  is,  that  it  be  done  qiuckly ; 
whence  of  all  things  despatch  is  most  pleasing  to  them. 

PBOTEBB. 

(20.)  I  considered  all  the  living  which  walk  under  the  sun, 
with  the  second  child  who  shall  rise  in  his  stead.* 
Bxphmation. 

This  proverb  remarks  upon  the  vanity  of  men,  who  are  wont  to 
crowd  around  the  appointed  heirs  of  princes.  The  root  hereof 
is  in  that  madness,  deeply  implanted  by  nature  in  hnman 
minds,  of  being  too  fond  of  their  own  hopes.  For  there  is 
scarcely  any  one  but  takes  more  delight  in  what  he  hopes  for 
than  in  what  he  has.  Novelty  also  is  very  pleasing  to  man,  and  is 
e^erly  sought  after.  Now  in  a  prince's  heir  hope  and  novelty  are 
combined.  And  this  proverb  implies  the  same  as  that  which 
was  Bud  of  old,  first  by  Pompey  to  Sylla,  and  afterwards  by 
Tiberius  respecting  Macro.  "  That  there  be  more  who  worship 
the  rising  than  the  setting  stm."*  And  yet  princes  are  not  much 
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disturbed  at  this,  nor  do  they  care  much  for  it,  as  neither  Sylla 
nor  Tiberius  did ;  bnt  they  rather  scorn  the  fickleness  of  man- 
kind, and  do  not  care  to  sbive  with  dreams ;  and  hope,  aa  was 
Bud,  is  but  the  dream  of  a  waking  man.' 

FBOVEBB. 

(21.)  There  was  a  little  city,  and  few  men  within  it;  and  there 
came  a  great  king  agunst  it,  uid  built  great  bulwarks  round 
agunst  it,  and  besieged  it;  Now  there  was  found  in  it  a  poor 
wise  man,  and  he  by  bis  wisdom  delivered  the  dty,  yet  no  man 
remembered  that  same  poor  man.* 

-  Explan^ion. 
This  proverb  notes  the  corrupt  and  ungrateful  nature  of  man- 
kind, who  in  distress  and  adversity  have  commonly  recourse  to 
the  wise  and  active  men,  whom  they  formerly  held  in  contempt ; 
but  as  soon  as  the  storm  has  passed  over,  they  are  found  un- 
grateful to  their  preservers.  MachiaveUt  might  well  make  it 
a  questjon,  "Which  was  more  ungrateful  to  their  benefactors, 
a  prince  or  a  people  ?  "  *  but  meanwhile  be  implies  that  both 
are  guilty  of  ingratitude.  Bnt  the  ingratitude  of  the  prince  or 
the  people  is  not  the  only  cause  of  tlus ;  there  is  added  the 
envy  of  nobles,  who  are  secretly  displeased  with  the  issue 
though  fortunate  and  prosperous,  because  it  did  not  originate  in 
themselves ;  whence  they  both  depreciate  the  merit  of  the  work. 
and  depress  tlie  author. 


(22.)  The  way  of  the  slothful  is  as  an  hedge  of  thorns.* 
Explanation. 

This  proverb  very  elegantly  expressed  the  fact,  that  sloth  is 
in  the  end  laborious.  Diligence  and  careful  preparation  remove 
die  obstades  against  which  the  foot  would  otherwise  stumble, 
and  smooth  the  path  before  it  is  entered ;  hut  he  who  is  sluggish 
and  defers  everything  to  the  last  moment  of  execution,  mnst 
needs  walk  every  step  as  it  were  amidst  briars  and  thorns,  which 
catch  and  stop  him.  This  likewise  may  be  noted  in  the  manage- 
ment of  a  family ;  wherein  if  care  and  forethought  be  used. 
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everything  goes  on  smoothly  and  of  itself,  without  noise  and 
discord ;  bat  if  they  be  wanting,  on  any  important  emeigency 
everything  has  to  be  done  at  once,  the  servants  are  in  coniii^n, 
and  the  honse  in  an  uproar. 


(23.)  To  have  respect  of  persons  in  judgment  is  not  good; 
for,  for  a  piece  of  bread  will  that  man  forsake  the  truth.' 

Explanation. 
This  proverb  most  wisely  marks  that  in  a  judge  facility  of 
disposition  is  more  pemidous  than  bribery ;  for  it  is  not  every 
one  that  offers  a.  bribe,  but  there  is  scarcely  a  case  wherein 
something  may  not  be  found  to  bias  the  mind  of  &e  judge,  if  he 
be  a  respecter  of  persons.  One  man  will  be  respected  because 
he  is  popular ;  another  because  he  has  a  shrewd  tongue ;  an- 
other because  he  is  rich;  another  because  he  is  agreeable; 
another  because  he  is  recommended  by  a  friend.  In  fine,  where 
respect  of  persons  prevails,  there  will  be  unequal  measures  every- 
where, and  for  the  moat  trifiing  reason,  as  it  were  for  a  morsel  of 
bread,  judgment  will  be  perverted. 


(24.)  A  poor  man  that  oppresses  the  poor,is  like  a'sweeping 
rain,  which  causes  famine.* 

Explanation. 
This  proverb  was  anciently  figured  and  represented  under 
the  fable  of  the  full  and  hungry  horseleech  ;  for  the  oppression 
of  a  poor  and  hungry  man  is  far  more  severe  than  that  of  a  rich 
and  full  one,  inasmuch  as  the  former  practises  all  the  arts  of 
exactions,  and  searches  every  comer  for  money.  The  same 
used  also  to  be  likened  to  a  sponge,  which  when  dry  sucks  in 
strongly,  but  not  so  when  wet  And  it  contains  a  useful 
warning  for  princes  and  peoples ;  for  princes,  that  they  commit 
not  ofiSces  or  the  government  of  provinces  to  needy  persons  and 
such  as  are  in  debt ;  for  peoples,  that  ibej  allow  not  their  rulers 
to  be  too  mudt  in  want  of  money. 

'  PWT.  jtrrtU.  II.  ■  nvr.  swria.  S. 


by  Google 


THE  EIGHTH  BOOK. 


(25.)  A  righteous  uieq  falling  down  before  the  wiclcecl  is  as  a 
troubled  fountun  and  a  comipt  spring.' 

Explanation. 
This  prorerb  teaohea  that  an  unjust  and  scuidalous  judgmeot 
in  any  conspicuous  and  weight;*  cause,  is  above  all  things  to  be 
av<nded  in  a  state ;  especially  where  it  involves,  not  the  acc|nittal 
of  the  guilty,  but  the  condemnation  of  the  innocent.  For  par- 
ticular ii^uries  passing  unpunished  do  indeed  trouble  and  pollute 
the  waters  of  justice,  but  it  is  only  in  the  streamlets ;  whereas  un- 
just judgments,  such  as  we  spoke  of,  infect  and  corrupt  the  very 
fouDt^n-heads.  For  when  the  judgment  seat  takes  the  part  of 
iojostice,  there  succeeds  a  state  of  general  robbery,  and  men  . 
torn  wolves  to  each  other,  according  to  the  adage.* 


(26.)  3Iake  no  friendship  with  an  angry  man,  and  walk  not 
with  a  furious  man.' 

Explanation. 
The  more  religiously  the  laws  of  friendship  are  to  be  observed 
and  honoured  among  good  men,  the  more  care  should  be  taken 
to  make  a  prudent  selection  of  friends  at  the  first.  Now  the 
disposition  and  manners  of  our  fiiends,  so  &r  as  they  affect  our- 
selves only,  should  by  all  means  be  borne  with ;  but  when  they 
compel  us  to  alter  our  bearing  and  deportment  towards  otber 
men,  the  condition  of  the  friendship  becomes  very  hard  and 
imfiur.  wherefore,  as  Solomon  advises,  it  is  of  the  finit  im- 
portance for  the  peace  and  security  of  life  to  have  no  dealings 
with  passionate  men,  or  such  as  easily  engage  in  disputes  and 
quarrels;  for  they  will  perpetuidly  involve  us  in  strife  and  fac- 
tion, so  that  we  shall  be  compelled  either  to  break  off  our 
fiiendship,  or  disr^ard  our  own  safety. 


(27.)  He  that  covers  a  transgression  seeks  friendship,  bat  he 
that  repeats  a  matter  separates  very  friends.* 
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Sxplanatum. 
There  are  two  ways  of  making  peace  and  recondling  difier- 
ences ;  the  one  begins  with  ao  aumeetj,  the  other  with  a  recital 
of  iDJuries,  combined  with  apologies  and  excuaee.  Xow,  I  re- 
member that  it  was  the  opinion  of  a  very  wise  man  and  a  great 
politidan,  that  "  he  who  negotiates  a  peace,  without  recapitu- 
lating the  grounds  of  diJference,  rather  deludes  the  minds  of  the 
parties  by  repreaentiiig  the  sweetness  of  concord,  than  recon- 
iMles  them  by  equitable  adjustment"  But  Solomon,  a  wiser  man 
than  he,  is  of  a  contrary  opinion,  approving  of  amnesty  and 
forbidding  recapitulation  of  the  past  For  in  it  are  these 
disBdrantages ;  it  is  as  the  chafing  of  a  sore ;  it  creates  the 
risk  of  a  new  qnarrel,  (for  the  parties  will  never  agree  as  to 
the  proportions  of  injuries  on  either  ude);  and  lastly,  it 
brings  it  to  a  matter  of  apologies ;  whereas  either  party  would 
rather  be  thought  to  have  forgiven  an  injury  tlian  to  have 
accepted  an  excuse. 

FBOTEBB. 

(28.)  In  every  good  work  there  is  abundance;  but  where 
there  are  many  words  there  is  commonly  penury.' 
Explanation. 

Herein  Solomon  makes  a  distinction  between  the  fruit  of 
the  labour  of  tlie  hand  and  that  of  the  tongue ;  from  the  one 
proceeds  abundance,  from  the  other  penury.  For  it  gene- 
rally happens  that  they  who  talk  much,  -boast  much,  and  make 
many  promises,  are  needy  persons,  who  make  no  profit  of  the 
things  whereof  they  discourse.  For  the  most  part  also  they  arc 
no  ways  industrious  and  ac^ve  in  point  of  work,  but  merely  feed 
and  fill  themselves  with  words,  as  with  wind.  Surely,  as  the 
poet  says,  "  He  that  is  silent  is  sure : " ' — he  who  knows  that  he 
is  succeeding  in  what  he  is  .about,  is  satisfied  and  holds  his 
tongue;  whereas  he  who  feels  that  he  has  got  hold  of  nothing 
but  wind,  betakes  himself  to  talking  and  boasting. 

PBOTEBB. 
(20.)  Open  rebuke  is  better  than  secret  love.* 

£xplaaation. 
This  proverb  rebukes  the  mistaken  kindness  of  friends,  who 
•  FroT.  xl*.  as.  '  OtB,  Bern.  Amor.  697.  '  Pror.  xxt\L  6. 
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do  not  use  Uie  privilege  of  friendfihip  freely  and  boldly  to  ad- 
moDiah  their  friends,  as  well  of  their  errors  as  their  dangers^ 
"  What  can  I  do,"  says  a  man  of  this  character,  "  or  what  steps 
can  I  take  t  I  love  him  as  mnch  as  any  one,  and  if  any  misfor- 
tane  were  to  befall  htm  I  would  gladly  substitute  myself  in  his 
place ;  but  I  know  bis  disposition  well ;  if  I  deal  freely  with 
him  I  shall  offend  him,  or  at  all  events  put  him  out  of  humour, 
and  do  no  good  by  it ;  and  I  should  Booaer  estrange  him  from 
bis  friendship  for  me,  than  from  those  things  which  he  has  £zed 
his  heart  upon."  Now  a  friend  of  this  sort  Solomon  reprehends 
as  weak  and  useleee,  affirming  that  more  advantage  may  be 
gained  from  an  open  enemy  than  from  such  a  man ;  for  a  man 
nuiy  chance  to  hear  by  way  of  reproach  from  an  enemy,  what 
the  friend  is  too  good-natured  to  utter. 


(30.)  A  wise  man  looketh  well  to  his  ways,  but  a  fool  tumeth 
to  deceit.' 

ExpJanatian, 

There  are  two  kinds  of  wisdom  ;  the  one  true  and  sound,  the 
other  d^enerate  and  false,  which  Solomon  does  not  hesitate  to 
term  folly.  He  who  applies  himself  to  the  former  takes  heed 
of  his  own  ways,  foreseeing  dangers,  preparing  remedies,  em- 
ploying the  asmstance  of  the  good,  guarding  himself  agunst  the 
wicked,  cautious  in  entering  upon  a  work,  not  unprepared  for  a 
retreat,  watchful  to  seize  opportunities,  strennous  to  remove 
impediments,  and  attending  to  many  other  things  which  concern 
the  government  of  his  own  actions  and  proceedings.  Bnt  the 
other  kind  is  entirely  made  up  of  deceits  and  cunning  tricks, 
laying  all  its  hopes  in  tbe  <arcumventing  of  others,  and  moulding 
them  to  its  pleasure ;  which  kind  the  proverb  denounces  as  being 
not  only  di^onest,  but  also  foolish.  For  in  the  first  place,  it  is 
not  among  the  things  which  are  in  our  own  power,  nor  does  it 
even  depend  on  any  cert^  rule ;  but  fresh  stratagems  are  daily 
to  be  contrived,  as  the  old  ones  are  used  up  and  worn  out.  Se- 
condly, a  man  who  has  once  earned  a  character  for  deceit  and 
trickery,  entirely  losesone  of  the  principal  instruments  of  business, 
which  is  credit ;  whence  he  will  find  everything  turn  out  othe^ 
wise  than  he  expects.    Lastly,  these  very  arts,  however  fair  and 

'  rror.  iIt.  8.  15, 
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spmous  tfaey  may  appear,  generally  ful :  as  Tacitaa  has  well 
remarked,  "  Bold  and  crafty  counsels  are  fair  in  promise,  hard 
in  execution,  and  unfortunate  in  isBue." ' 


(31.)  Be  not  righteous  overmuch,  neither  make  thyself  over 
wise ;  why  shouldest  thou  destroy  thyself  before  thy  time.* 
Explanation. 

"There  are  seaaoos,"  says  Tawtus*,  "wherein  great  virtues 
are  the  surest  causes  of  min."  And  upon  men  emiaent  for 
virtue  and  justice  it  comes  sometimes  suddenly,  sometimes  long 
foreseen.  But  if  they  have  also  the  gift  of  wisdom,  that  is,  if 
they  are  cautious  and  watchful  for  their  own  safety,  tfaey  gain 
this  advantage ;  that  their  ruin  comes  upon  them  all  at  once 
and  entirely  through  dark  and  secret  plots,  whereby  envy  is 
avoided,  and  destruction  assails  them  unawares.  But  with 
regard  to  that  overmuch  which  the  proverb  speaks  of,  (as  these 
are  not  the  words  of  a  Periander,  but  of  Solomon,  who,  though 
he  often  takes  notice  of  what  is  bad  in  human  life,  never  enjoins 
it,)  we  must  not  understand  it  of  virtue  itself  (in  which  there 
can  be  no  overmuch),  but  of  the  vun  and  invidious  affectation 
and  show  thereof.  Something  of  the  same  kind  is  suggested 
by  Tacitus  in  speaking  of  Lepidus ;  placing  it  in  the  light  of 
a  miracle  that  he  never  uttered  a  servile  opinion,  and  yet  lived 
safely  in  such  dangerous  times :  "  The  thongbt  occurs  to  me," 
says  be,  "whether  these  things  are  controlled  by  fate,  or 
whether  it  is  in  our  power  to  steer  an  intermediate  course 
between  slavish  obedience  and  abrupt  contumacy,  free  alike 
from  danger  and  from  indignity."  * 

PBOV£BB. 
(32.)  Qive  opportaiut7  to  a  wise  man,  and  be  will  increase 
his  wisdom.* 

Explanation. 

Here  distinction  is  made,  between  the  wisdom  which  is  grown 

and  ripened  into  a  true  habit,  and  that  which  floats  only  in  the 

conceit  of  the  brain,  or  is  boasted  in  talk  and  has  no  deep  root. 

The  former,  upon  occasion  presented  for  its  ezennse,  is  instantly 


The  words  occur  I; 

D  Uvy.  « 

iiv.  32.,  tod  not  In  Tidtiu. 

■  EcclM.  tU.  18. 

T»c  Hilt  i.  a. 

'  Tm.  Aon.  It.  bo. 
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ezdted,  made  alert,  and  enlai^ed,  bo  that  it  appears  greater 
tbaD  it  was ;  bat  the  Utt«r,  which  before  ihe  occaBion  was 
eager  and  actave,  when  the  emei^ency  occurs,  becomes  amazed 
and  confused ;  bo  that  even  he  who  conudered  tumself  poesessed 
of  it,  be^ns  to  doubt  whether  the  notions  he  hod  formed  of  it 
were  not  mere  dreams  and  idle  speculations. 


(33.)  He  who  praises  his  friend  witii  a  loud  voice,  rimng 
early  in  the  morning,  It  shall  be  counted  a  curse  to  him.' 

ExplantOion, 
Praises,  when  moderate  and  seasonable,  and  expressed  on  fit 
occamoD,  contrifante  greatly  both  to  the  reputation  and  fortune 
of  men ;  but  when  immoderate,  noisy,  and  unseasonably  lavished, 
they  do  no  good ;  nay  rather  (if  we  believe  the  Proverb),  they 
do  great  harm.  For  in  the  first  place  they  openly  betray 
tbemselves  as  ^ther  springing  from  excessive  partiality,  or  got 
up  and  affected  for  the  purpose  of  gratifying  the  object  of  them 
by  fidse  encomiums,  rather  than  of  honouring  him  with  his  just 
attributes.  Secondly,  sparing  and  moderate  praises  generally 
invite  the  audience  to  add  something  to  them ;  whereas  lavish 
and  immoderate  pruses  provoke  them  to  take  off  and  detract. 
Thirdly  (which  is  the  principal  point),  he  that  is  over-praised 
becomes  an  object  of  envy ;  for  all  ezccs^ve  praises  seem  to 
point  to  tlie  reproach  of  others  who  are  no  less  deserving, 
fBOTEBB.      ' 

(34.)  As  the  face  is  reflected  in  the  water,  so  is  tlie  heart  of 
man  manifest  to  the  wise.* 

Explanation. 

Here  is  distinguished  between  the  mind  of  a  wise  man,  and 
^t  of  others ;  the  former  being  compared  to  water  or  a  glass 
which  represents  the  forms  and  images  of  things ;  the  other  to 
the  earth,  or  an  unpolished  etone,  which  give  no  reflection. 
And  this  comparison  of  the  mind  of  a  wise  man  to  a  glass 
18  the  more  proper ;  because  in  a  glass  he  can  see  his  own  image 
together  witii  the  inures  of  others,  which  the  eye  itself  without 
a  glass  cannot  do.    But  if  the  mind  of  a  wise  man  is  suffidently 

*  FiOT.  UTlL  14.  *  Pm.  xzTlL  ISl 
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large  to  obeerre  snd  distiaguieh  an  infinite  variety  of  dispo- 
Bitions  and  characters,  it  only  remains  to  take  care  that  the  ap- 
plication he  as  various  as  the  representotion.  "  A  wise  man  will 
know  how  to  adapt  himself  to  all  sorts  of  characters."  ' 

Thus  have  I  stayed  perhaps  somewhat  longer  on  these  Pro- 
verbs of  Solomon,  than  is  agreeable  to  the  proportion  of  an 
example,  being  led  on  by  the  dignity  of  the  subject,  and  the 
renown  of  the  author.  Neither  was  this  in  use  only  with  the 
Hebrews,  but  it  is  generally  to  be  found  in  the  wisdom  of  the 
ancients,  that  as  men  found  out  any  observation  which  tbey 
thought  good  for  life,  they  would  gather  it  and  express  it  in 
some  short  proverb,  parable,  or  fable.  Fables,  as  has  been  sud 
elsewhere,  were  formerly  substitutes  and  supplements  of  exam- 
ines, but  now  that  the  times  abound  with  history,  the  Mm  is  more 
true  and  active  when  the  mark  is  alive.  And  therefore  the  form 
of  writing,  which  of  all  others  is  fittest  for  such  variable  argument 
as  that  of  negotiation  and  scattered  occasions,  is  that  which  Ma^ 
chiavelli  moat  wisely  and  aptly  chose  for  government;  namely. 
Observations  or  Discourses  upon  Histories  and  Examples.  For 
knowledge  drawn  freshly  and  in  our  view  out  of  particnlara 
knows  best  the  way  back  to  particulars  agiun;  and  it  contributes 
much  more  to  practice,  when  the  discourse  or  discussion  attends 
on  the  example,  than  when  the  example  attends  upon  the  dis- 
course. And  this  is  not  only  a  point  of  order,  but  of  substance 
also.  For  when  the  example  is  laid  down  as  the  ground  of  the 
discourse,  it  is  set  down  with  all  the  attendant  circumstances, 
which  may  sometimes  correct  the  discourse  thereupon  made, 
and  sometimes  supply  it,  as  a  very  pattern  for  imitation  and 
practice ;  whereas  examples  ^eged  for  the  sake  of  the  dis- 
course, are  (uted  suc<unctly  and  without  particularity,  and  like 
slaves  only  wut  upon  the  demands  of  the  diBCoarse. 

But  it  is  wordi  wlule  to  observe  this  difference;  that  as 
Histories  of  Times  are  the  best  ground  for  such  disconne  upon 
goveramenta,  as  Machiavelli  handles ;  so  Histories  of  Lives  are 
the  most  proper  for  discourse  on  bnsinesa,  because  they  include 
all  kinds  of  occasions  and  transactions,  both  great  and  smalL 
Nay,  we  may  find  a  ground  for  discouTse  on  business  fitter  than 
them  both,  which  is  discourse  upon  such  Letters  as  are  wise  and 
weighty,  like  those  of  Ciceio  to  Atticus,  and  others;  for  letters 
'  Ovid,  D*  Arte  Amit  I.  760.: — Qui  uplt  bmomcrii  mmlbiu  iptuierlL 
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hsTe  a  closer  and  more  lively  representation  of  basinese,  tlian 
either  annals  or  lives.  Thus  have  we  spoken  both  of  the 
matter  and  form  of  this  first  part  of  tbe  knowledge  of  negotia- 
tion touching  scattered  occasions,  which  we  note  to  be  defident 

But  yet  there  is  another  part  of  this  knowledge,  which  differs 
as  much  from  that  whereof  we  have  spoken,  as  general  wisdom 
differs  from  wisdom  for  oneself;  the  one  moving  as  it  were 
from  the  centre  to  the  circumference,  the  other  &om  the 
circumference  to  the  centre.  For  there  is  a  wisdom  of  impart- 
ing counsel  to  others,  and  there  is  a  wisdom  of  foresight  for 
one's  own  fortunes ;  and  these  sometimes  meet,  but  oftener 
sever.  For  many  are  wise  in  tfaeir  own  ways,  who  yet  are  weak 
for  government  or  counsel,  like  anta,  which  are  wise  creatures 
for  themselves,  but  very  hurtful  for  the  garden.  This  wisdom 
for  oneself  the  Bomans,  though  excellent  guardians  of  t^eir 
country,  took  much  knowledge  of;  "  For,"  says  the  comic  poet^ 
"a  wise  man  fashions  his  fortune  for  himself."'  And  it  grew 
into  an  adage  amongst  them,  "  Every  man  is  the  maker  of  his 
own  fortune."  And  Livy  attributes  it  to  the  elder  Cato,  "  Such 
was  his  vigour  of  mind  and  understanding,  that  wherever  be  had 
been  bom,  he  would  have  made  his  fortune." ' 

This  kind  of  wisdom,  if  it  be  too  much  declared  and  professed, 
has  always  been  regarded  as  not  only  impolitic,  but  unlaoky  and 
ill-omened ;  as  was  observed  in  Timotbeus  tb.e  Athenian,  who 
having  done  many  great  services  to  the  state  in  his  goyemment, 
and  ^ving  the  customary  account  thereof  to  the  people,  con- 
cluded every  particular  with  this  clause,  "  And  in  this  fortune 
had  no  part"*  fiut  it  happened  that  he  never  prospered  in  any- 
diing  he  took  in  hand  afterwards ;  for  this  is  too  high  and  too  arro- 
gant, savouring  of  that  which  Ezekiel  says  of  Pharaoh,  "  Thou 
sayest,  my  river  is  mine  own,  and  I  have  made  it  for  myself ;"  * 
or  of  that  which  Habakkuk  says,  "  They  exult  and  offer  sacri- 
fices to  their  net; " '  or  of  that  which  the  poet  expresses  of 
Mezentios  the  despiser  of  the  gods :  — 

Dextra  mihi  Deti*i  et  telnm  quod  miHile  libro 
Nunc  adiint.''  * 

84  •  Uvj,  luiK.  40.  ■  Plot.  In  a<rlll.  e  ft 

•  Habak.  L  16. 
77S,:  — 

Mr  own  right  hand  and  nrord  aMlit  mr  ttndts. 
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Lastly,  JnlinB  Cssar  never,  as  far  as  I  recollect,  betrayed  the 
weakness  of  his  secret  thonghts,  except  in  a  siniilar  kind  of 
epeedi.  For  when  the  aagnr  broaght  him  word  that  tlie  en- 
truls  were  not  fsToarable,  he  murmured  in  a  low  voice,  "  They 
will  be  more  favoarable  when  I  choose ' ; "  which  speech  did 
not  long  precede  the  miBfortnne  of  bis  death.  For  this  excess 
of  confidence  was  ever  as  onlucky  as  unhallowed ;  and  therefore 
great  and  truly  wise  men  have  thonght  it  right  to  ascribe  their 
successes  to  their  fortune,  and  not  to  their  skill  or  energy. 
Thus  Sylla  eumamed  himself  "  the  Fortunate,"  *  not  "  the 
Great : "  and  Ciesar  (better  in  this  instance  tiian  the  last)  said 
to  the  master  of  the  ship,  "  You  carry  Cssar  and  his  fortune."* 
Nevertheless,  proveibs  sucb  as  these,  "Every  man  is  the 
architect  of  his  own  fortune ; "  "  A  wise  nuu  shall  rule  over 
the  stars;"  "  No  path  is  impervious  to  virtue;"*  and  the  like; 
if  taken  and  used  as  spnrs  to  industry,  and  not  as  stirrups  to 
insolence,  rather  to  beget  in  men  resolution  and  strength  of 
judgment  than  arrogance  or  outward  declaration,  have  ever 
been  rightly  held  sound  and  good,  and  are  doubtless  imprinted 
in  the  greatest  minds,  so  as  sometimes  they  can  scarce  contain 
such  opinions  within ;  as  we  see  in  Augustus  Cnsar,  (who, 
compared  with  his  uncle,  was  rather  unlike  than  inferior,  though 
decidedly  a  man  of  more  moderation),  how  on  his  death-bed  be 
desired  his  fiiends  around  him  to  ^ve  him  a  "  Flandite " 
when  he  expired,  aa  if  he  were  consdous  to  himself  that  he  had 
well  played  his  part  in  life.*  This  part  of  knowledge  I  report 
also  as  defident;  not  but  that  it  is  used  and.  practised  even 
more  than  is  fit,  but  it  has  not  been  handled  io  books.  And 
therefore  according  to  my  custom,  I  will  as  before  set  down 
some  heads  or  passages  of  it,  and  call  it  the  Architect  of  Fortune, 
or  the  Knowledge  of  Advancement  in  Life. 

•  Wherein  at  first  sight  I  shall  appear  to  handle  a  new  and 
unwonted  argument,  in  teaching  men  how  to  raise  and  make 
their  fortune ;  a  doctrine  indeed,  wherein  every  man  perchance 
will  be  ready  to  yield  himself  a  disciple,  till  he  bos  experience  of 
the  difficulty  thereof.  For  the  things  necessary  for  the  acqiusi- 
tion  of  fortune,  are  neither  fewer  nor  less  difficult  nor  lighter  than 
those  to  obtun  virtue ;  and  it  is  as  hard  and  severe  a  thing  to  be 
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ft  tme  poUtidan,  aa  to  be  truly  mOTaL  But  th«  bflndling  hereof 
concercB  learning  greatly,  both  in  honour  and  aubetaoce;  in 
honour  principally,  tliat  pragmatical  men  may  not  im^ine  that 
learning  is  like  a  lark,  which  can  mount  and  aing  and  please 
itaelf  and  nothing  else ;  but  may  know  that  it  rather  partakes 
<^  the  nature  of  a  hawk,  which  can  soar  aloft,  and  can  also 
descend  and  strike  upon  its  prey  at  pleasure.  Again,  it  tends 
to  the  perfection  of  learning,  because  it  is  the  perfect  law  of  the 
inquiry  of  truth,  "  that  nothing  be  in  the  globe  of  matter  which 
has  not  its  parallel  in  the  globe  of  crystal  or  the  understand- 
ing ; "  that  is,  that  there  be  nothing  in  practice,  whereof 
there  is  no  theory  and  doctrine.  Not  however  that  learning 
admires  or  esteems  this  architecture  of  fortune  otherwise 
than  as  an  inferior  work.  For  no  man's  fortune  can  be  an 
end  worthy  of  the  gift  of  being  that  has  been  given  him  by 
God;  and  oflen  the  worthiest  men  abandon  th^  fortunes 
willingly,  that  they  may  have  leisure  for  higher  pursuits.  But 
neverthelesa,  fortune  as  an  instrument  of  virtue  and  merit 
deserves  its  own  speculation  and  doctrine. 

To  this  doctrine  are  attached  certun  precepts,  some  sum- 
mary, and  some  scattered  or  various;  whereof  the  former 
relate  to  the  just  knowledge  of  oursdves  and  others.  Let  the 
first  precept  then  (on  which  the  knowledge  of  others  turns) 
be  set  down  as  tbis ;  that  we  obtain  (as  far  as  we  can)  that 
window  which  Momus  reqmred';  who  seeing  in  the  &ame  of 
man's  heart  such  angles  and  recesses  found  fault  that  there  was 
not  a  window  to  look  into  its  mysterious  and  tortuous  windings. 
This  window  we  shall  obtain  by  carefully  procuring  good 
information  of  the  particular  persons  with  whom  we  have  to 
deal ;  their  natures,  their  desires  and  ends,  their  customs  and 
fashions,  their  helps  and  advantages,  with  their  principal  means 
of  supped  and  influence ;  so  again  their  weaknesses  and  disad- 
vantages, where  they  lie  most  open  and  obnoxious ;  thdr  friends, 
Actions,  patrons  and  clients ;  their  enemies,  enviers,  and  com- 
petitors ;  their  moods  and  times ; 

(Solft  viri  moUes  aditus  et  tempora  noris)* : 


ft  ipproacbeii  to  hl>  mlod. 
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lostlj,  tbeir  principlea,  fadiiom,  prescribed  rules, .  and  the  like ; 
and  this  not  only  of  particular  persons,  bat  also  of  the  partioular 
actjons  wfaiob  are  on  foot  from  time  to  time,  and  as  it  were 
under  tlie  anvil ;  how  they  are  directed  and  succeed,  by  whom 
promoted  or  opposed,  what  is  their  w^ght  and  importaDCe,  what 
conseqnenceB  they  iuTolve,  and  the  like.  For  the  knowledge 
of  present  actions  is  not  only  material  in  itself,  but  without  it 
also  the  knowled^  of  persons  will  be  very  treacherous  and 
erroneous ;  for  med  change  with  actions,  and  whilst  they  are 
involved  and  engaged  in  them  they  are  one,  and  when  they 
return  to  their  nature  they  are  another.  These  informations 
of  particulars  touching  persons  and  actions,  are  as  the  minor 
propositions  in  every  active  syllo^m ;  for  no  truth  or  excellence 
of  observations  or  axioms  (whence  the  major  political  propo- 
sitions are  drawn)  can  suffice  to  ground  a  conclusion,  if  there 
be  error  in  the  minor  proposition.  For  the  possibility  of  this 
knowledge  Solomon  is  our  surety ;  who  says,  "  Counsel  in  the 
heart  of  man  is  like  deep  water,  but  s  man  of  understanding 
will  draw  it  out."*  And  although  the  knowledge  itself  &lls 
not  under  precept,  because  it  is  of  individuals,  yet  the  instruc- 
tjons  for  obtwning  it  may  be  laid  down  with  advantage. 

Knowledge  of  men  may  be  derived  and  obtuned  in  ux 
ways ;  by  llieir  countenances  and  expressions,  th^  words,  their 
actions,  their  dispositions,  their  ends,  and  lastly,  by  the  reports  of 
others.  With  regard  to  the  countenance,  be  not  influenced  by 
the  old  adage,  "  Trust  not  to  a  man's  face ; '"  for  though  this 
may  not  be  wrongly  said  of  the  general  outward  Cftrriage  of 
the  face  and  action,  yet  there  are  some  more  subtle  motions 
and  labours  of  the  eyes,  mouth,  countenance,  and  gesture,  by 
which  (as  Q,  Cicero  elegantly  expresses  it),  the  "  door  of  the 
mind,"  '  is  unlocked  and  opened.  Who  more  close  than  Tiberius 
CsBSar?  Yet  Tacitus,  in  noting  the  different  character  and 
manner  of  speaking  which  he  employed  in  commending  the  ex- 
ploits of  Germanicus  and  Drusue  to  the  Senate,  says,  that  his 
pnuses  of  Germanicus  were  set  forth  "  in  words  which  appeared 
rather  studied  for  outward  effect,  than  as  if  he  really  felt  them ; " 
but  of  his  praises  of  Drusus,  he  says,  "  that  he  said  less,  but 
spoke  more  earnestly  and  sincerely."*  Agiun,  Tacitus  in 
speaking  of  this  same  Tiberius,  and  remarking  on  some  speedi. 


by  Google 


THE  eiOHTH  BOOK.  61 

aa  being  somewhat  leas  amb^iioos,  eays,  "  At  other  times  he  ap- 
peared to  have  a  <£fficult/  with  hia  words,  bat  be  spoke  more 
freeij,  when  he  took  anybody's  part; " '  so  tliat  it  is  hard  to 
find  any  oLan  so  skilled  and  perfect  in  the  art  of  dissimulation, 
or  any  countenance  so  controlled  or  commanded  (as  he  calls 
it)  as  to  sever  firom  a  feigned  and  dissembling  tale  all  Uiese  marks, 
and  prevent  the  style  firom  being  either  more  careless,  or  more 
ad{»ned,  or  more  tedious  and  wandering,  or  more  dry  and  hard, 

thq.Ti  usual. 

As  for  words,  though  they  be  (as  phymciana  say  of  waters) 
full  of  trickery  and  deceit,  yet  they  lae  excellently  detected  in 
two  ways ;  namely,  either  when  they  are  spoken  on  the  sudden, 
or  in  paauon.  Thus  we  see  Tiberius,  being  suddenly  incensed 
at  some  stingiiig  words  of  Agrippina,  and  thrown  a  litUe  off 
his  guard,  advanced  a  step  out  of  his  natural  dissimulation. 
"  These  words  (says  Tacitus)  drew  from  him  a  voice  seldom 
heard  from  that  dark  bosom,  and  taking  her  ap  ebar[dy,  he 
reminded  her  in  aGreek  verse  that  ahe  was  thus  offended,  because 
she  did  not  reign.'**  And  therefore  the  poet  elegantly  calls 
pasaiona, "  tortures,"  which  urge  men  to  confess  their  secrets : 

Vino  tortvi  et  iri.' 
And  experience  shows  that  there  are  very  few  men  so  true  to 
their  own  secrets,  and  so  settled  in  their  purpose,  but  that 
sometimes  through  angec,  sometimes  through  bravado,  some- 
times through  affection  for  their  friends,  sometimes  through  a 
weakness  of  mind  unable  any  longer  to  bear  the  burden  of  its 
diougbts,  and  sometimes  through  some  other  affection,  they 
open  and  communicate  their  secret  thoughts  and  feelings ;  espe- 
cially if  they  be  put  to  it  with  a  counter-dissimulation  accord- 
ing to  the  Spanish  proverb,  "  Tell  a  lie,  and  find  a  truth." 

Neither  should  deeds,  thongh  the  most  asanred  pledges  which 
the  human  mind  can  ^ve,  be  entirely  trusted,  without  a  judi- 
cious and  careful  cousideration  of  their  magnitude  and  nature. 
For  the  saying  is  most  true,  "  that  fraud  begins  by  winning 
credit  in  small  things,  that  it  may  deceive  with  greater  ad- 
vantage ;  "  *  and  the  Italian  thinks  hiipsetf  upon  the  point  ol 

'  Tic.  Ann.  1».  31,  .  •  lb,  I*.  BS. 

•  nor.  EflL  18.  38.!  — 

Tortorcd  with  vine  ind  wnUb. 

*  Utt,  nnlil-  49. 


by  Google 


62  TRANSLATION  OP  THE  "  DE  AUOMENTia." 

being  bought  mid  sold,  if  he  is  better  used  than  he  was  wont  to 
be,  witliout  manifest  oaose.  For  small  faToara  do  but  quiet  and 
lull  to  sleep  men's  caution  and  industry,  whence  they  are  rightly 
called  by  Demosthenes,  "sops  to  feed  sloth."'  Again,  the 
treacheroufl  and  ambiguous  character  of  some  deeds,  even  such 
as  are  taken  for  favours,  may  be  seen  {rmn  that  deception  which 
MucuanuB  practised  on  Autonias  Primus ;  when  after  the  hollow 
and  unfaithful  reconciliation  which  was  made  between  them, 
he  advanced  many  of  the  friends  of  Antonius  to  great  offices : 
"  At  the  same  time  he  bestows  on  his  friends  tribuneships  and 
governments ; "'  wherein,  under  pretence  of  strengthening 
Antomus,  be  entirely  disarmed  and  isolated  him  by  winning 
his  friends. 

But  the  surest  key  to  unlock  the  minds  ofinen,  is  by  searching 
and  thoroughly  understanding  either  their  natures  and  characters, 
or  their  intentions  and  ends ;  wherein  the  weaker  and  more  umple 
sort  are  best  interpreted  by  their  natures,  but  the  wiser  and 
more  reserved  by  their  ends.  For  it  was  both  pleasantly  and 
wisely  sud,  though  I  think  very  untruly,  by  a  nun<»o  of  the 
Pope,  <m  hie  return  from  an  embassy  to  a  certain  nation,  where 
he  bad  served  as  legate ;  who,  when  his  opinion  was  asked 
touching  the  appointment  of  his  successor,  gave  as  his  advice, 
"  in  no  case  to  send  one  who  was  remarkably  wise,  but  one 
rather  of  moderate  abilities ;  because  (said  he)  no  very  wise  man 
would  ever  imagine  what  they  in  that  country  were  likely  to 
do."  And  certainly  it  is  a  very  frequent  error,  especially 
among  wise  men,  to  measure  others  by  the  standard  of  thur 
own  genius,  and  to  shoot  over  the  mark,  by  supposing  that 
men  have  deeper  ends  in  view,  and  more  eubUe  schemes  than 
ever  entered  into  their  minds ;  as  is  elegantly  expressed  by 
the  Italian  proverb,  which  remarks,  "  There  is  always  less 
money,  less  wisdom,  and  less  f^tb,  than  men  imagine."  Where- 
fore in  men  of  a  meaner  capacity,  because  they  do  many  foolish 
things,  we  must  form  our  opinion  rather  from  the  propenuties 
of  their  natures,  than  from  their  deugns  and  ends. 

Princes  also  (though  for  a  very  difierent  reason)  are  best 
interpreted  by  their  natures,  but  private  persons  by  their  ends. 
For  princes  being  at  the  summit  of  human  desires,  have  for  the 
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moflt  part  no  particular  ends  whereto  liiey  earnestly  and  con- 
etantly  aspire,  by  their  position  and  distance  from  which  a 
measore  and  scale  of  the  rest  of  their  actions  might  he  taken ; 
and  this  is  one  of  the  principal  causes  why  their  hearts  are 
(as  the  Scriptures  declare)  inscrutable.'  But  every  private 
peraoD  is  like  a  traveller  striving  earnestly  to  arrive  at  ^e  end 
of  his  journey  where  he  may  rest ;  whereby  it  is  not  difficult  to 
conjecture  what  he  will  do,  and  what  he  will  not  do.  For  if 
it  be  a  means  to  his  end  he  will  probably  do  it ;  but  if  opposed 
to  his  end,  he  will  probably-not  do  it.  Nor  is  it  enough  to 
inform  ourselves  only  of  the  variety  of  men's  natures  and  ends 
simply ;  but  we  should  also  examine  them  comparatively,  and 
find  what  it  is  that  predominates  and  directs  the  rest  Thus, 
we  see,  when  TigeUinus  saw  himself  outstripped  by  Fetronins 
Turpilianus  in  providing  pleasures  and  catering  to  Nero's 
humours,  "he  wrought"  (says  Tacitus)  "on  Nero's  fears,"' 
whereby  he  displaced  his  rivaL 

As  for  the  knowing  of  men  at  second  hand  from  the  reports 
of  others,  a  few  words  will  suffice.  Men's  weaknesses  and 
faults  are  best  known  from  their  enemies,  th^r  virtues  and 
abilities  from  their  friends,  their  customs  and  times  from  their 
servants,  their  opinions  and  thoughts  from  their  familiar  friends, 
with  whom  they  discourse  most.  General  fame  is  light,  end 
the  judgments  of  superiors  are  not  much  to  be  trusted  ;  for  to 
them  men  are  more  masked.  "  The  truest  character  comes 
from  a  man's  own  household."  * 

Bat  to  all  this  inquiry  the  most  compendious  way  rests  to 
three  things ;  the  first  is  to  have  a  general  acqnuntance  with 
those  who  have  a  varied  and  extensive  knowledge  both  of 
persons  and  things ;  but  especially  to  endeavour  to  have  at 
least  some  particular  friends  who,  according  to  the  diversity  of 
bunness  and  the  divercaty  of  persons,  can  give  perfect  and  solid 
intelligence  in  every  several  kind.  The  second  is  to  keep  a 
discreet  temper  and  mediocrity  both  in  liberty  of  speech  and  in 
secrecy ;  in  most  oases  using  liberty,  but  secrecy  when  the  oc- 
canon  requires  it.  For  liberty  of  speech  invites  and  provokes  a 
similar  liberty  in  others,  and  so  brings  much  to  a  man's  know- 
ledge ;  but  secrecy  induces  trusty  so  that  men  like  to  deposit 
tlieir  secrets  there,  as  in  their  own  bosom.    The  last  is  the 

'  Pro.  III.  3.  •  T»t  Ann.  ili.  67.  •  Q.  Cicero,  De  Pet.  Cona.  6. 
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{gradual  redociDg  of  a  man's  self  to  such  a  watchM  and  ready 
habit  of  mind,  that  in  every  conference  and  action  he  may  both 
carry  on  the  matter  in  hand,  and  also  observe  other  incidents. 
For  as  Epictetus  lays  down  that  a  philosopher  in  every  par- 
ticular action  should  say  to  himself,  "  I  both  wish  to  do  this, 
and  also  to  keep  to  my  rule :  "  '  so  a  political  man  in  every- 
thing should  inwardly  resolve,  "  I  will  both  do  this,  and 
leam  aomething  more  for  future  use."  Wherefore  those 
who  are  bo  intent  and  absorbed  in  the  matter  which  they 
have  in  hand,  that  tbey  have  nofreven  a  thought  to  spare  for 
anything  that  may  turn  ap  by  the  way  (which  Montugne 
confesses  to  have  been  his  weakness*),  are  indeed  the  best 
servants  of  kings  and  commonwealths,  but  fiul  in  advaa<»ng 
their  own  fOTtunes.  Meanwhile  spedal  care  sbijnld  be  taken 
to  restrain  too  great  an  energy  and  zeal  of  mind,  lest  by  much 
knowledge  we  be  drawn  on  to  much  meddling,  than  which 
nothing  is  more  unfortunate  and  rash.  So  that  this  variety  of 
knowledge  of  persons  and  things,  which  I  recommend  to  be 
guned,  returns  in  the  end  only  to  this,  that  we  make  a  more 
judicious  choice  of  the  actions  we  undertake,  and  of  the  persons 
whose  assistance  we  use ;  whereby  we  may  manage  and  con- 
duct everything  with  more  safety  and  dexterity. 

Next  to  the  knowledge  of  others  comes  the  knowledge  of 
self.  And  here,  we  mast  use  even  greater  care  in  gaining 
good  and  accurate  information  touching  ourselves,  than  touching 
others;  since  the  oracle  "know  thyself"  is  not  only  a  rule  of 
universal  wisdom,  but  has  a  spedal  place  in  politics.  For  St. 
James  says  well,  "  That  he  who  looks  at  his  iace  in  a  glass,  yet 
suddenly  forgets  what  manner  of  man  he  was ; " '  so  that  there 
is  need  of  very  frequent  inspection.  And  this  holds  good  like- 
wise in  politics,  though  the  glasses  are  different ;  for  the  divine 
glass  in  which  we  ought  to  behold  ourselves  is  the  Word  of 
God,  but  the  political  glass  is  nothing  else  than  the  state  of 
the  world  or  times  wherein  we  live. 

Men  ought  therefore  to  take  an  accurate  and  impartial 
survey  of  their  own  abilities,  virtues,  and  helps ;  and  agun,  of 
their  wants,  inabilities,  and  impediments ;  mnlcing  tiie  account 
in  such  a  manner  that  the  former  are  always  estimated  rather 
more,  and  the  latter  rather  less  than  they  really  are.     From 

'  Eplct  Encblr.  c.  6.  •  Ct  Em^  De  lUOllt*  et  at  rBmatOtH. 


by  Google 


THE  EIGHTH  BOOK.  65 

this  examination  the;  ehonld  frame  the  following  considera- 
tiona. 

Firet,  to  connder  hov  their  natural  and  moral  constitatioD 
sort  with  the  general  state  of  the  times;  which  if  they  find 
agreeable  and  consonant,  then  in  all  things  to  give  tfaemstdTes 
more  scope  and  liberty,  and  indulge  their  dispositions ;  bat  if 
there  be  anything  differing  and  discordant,  then  in  the  whole 
couree  of  their  life  to  be  more  close,  retired,  and  reserved.  And 
this  we  see  in  Tiberius,  who  being  conscious  that  his  tastes  did 
not  well  suit  with  the  age,  never  attended  the  public  games, 
and  during  the  twelve  last  years  of  his  life  never  even  went  into 
the  Senate ;  whereas  Aogustus  lived  ever  in  men's  eyes,  which 
Tacitus  observes :  "  Tiberius's  habits  (aays  he)  were  different" ' 
Pericles  also  acted  on  the  same  principle. 

Secondly,  to  consider  how  their  nature  sorts  with  the  profes- 
aooB  and  courses  of  life  which  are  in  use  and  reput«,  and  whereof 
they  have  to  make  election ;  so  that  if  their  profession  is  not  al- 
ready determined,  they  may  make  choice  of  that  which  is  most 
fit  and  agreeable  to  their  dispoution ;  but  if  they  have  already 
entered  on  a  path  of  life  for  which  they  are  not  naturally  suited, 
that  they  may  leave  it  the  first  opportunity,  and  adopt  a  fresh 
profession.  And  this  we  see  was  done  by  Valentine  Borgia^ 
who  was  brought  up  by  his  fiither  to  the  priesthood,  but  after- 
wards quitted  it  in  obedience  to  his  own  inclination,  and  betook 
himself  to  a  military  life ;  although  equally  unworthy  of  the 
office  of  prince  and  priest,  seeing  that  he  dishonoured  both.  ' 

Thirdly,  to  conuder  how  they  sort  with  their  equals  and 
rivals,  whom  they  are  like  to  have  as  competitors  in  their 
fortune ;  and  to  tak^  that  course  of  life  wherein  there  is  the 
greatest  scarcity  of  distinguished  men,  and  they  themselves  are 
likely  to  be  most  eminent.  As  Julius  Ca»ar  did,  who  at  first 
was  an  orator  and  pleader,  and  devoted  himself  entirely  to  a 
civil  life ;  bat  when  he  saw  how  Cicero,  Hortensius,  and  Ca- 
tulos  excelled  in  eloquence,  and  that  there  was  no  moo  of  any 
great  reputation  in  military  matters  but  Pompey,  he  forsook 
the  course  he  had  begun,  and  bidding  a  long  farewell  to  a  civil 
greatness  transferred  his  designs  to  the  arts  of  a  soldier  and 
a  general ;  whereby  he  mounted  to  the  highest  power  of  the 
state. 

■  THiL  ACT).  I.  64.  ■  QukrUid,  tL  9. 
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Fourthly,  to  consider  tlieir  own  nature  «ikI  dispoution  in  the 
choice  of  their  friendB  and  dependences.  For  different  natures 
require  different  kinds  of  fiienda :  to  some  is  suited  such  as  are 
solemn  and  silent;  to  others  such  as  are  bold  and  arrogant,  and 
eo  on.  And  it  is  worthy  of  mark  what  kind  .of  men  the  friends 
of  Julius  Cnsar  were  (namely,  Antony,  Hirtius,  Pansa,  Oppius, 
Balbas,  Dolabella,  Polllo,  and  the  rest),  who  used  to  swear^ 
"that  they  were  ready  to  die,  so  Cnsar  might  live,"'  dis- 
playing an  infinite  affection  for  Ctesar,  but  arrogance  and 
contempt  towards  every  one  else ;  men  active  in  the  ezecutioD 
of  business,  but  of  no  great  character  or  reputation. 

Fifthly,  to  take  especial  heed  how  they  guide  themselves  by 
examples,  and  not  vainly  to  endeavour  to  frame  themselves  upon 
other  men's  models;  as  if  what  is  open  to  others  must  needs 
be  open  to  tJiem,  not  at  all  reflecting  how  far  the  nature  and 
character  of  tlieir  models  may  differ  from  their  own.  And  it 
was  this  error  into  which  Pompey  evidently  fell,  who,  as  Cicero 
has  recorded,  was  so  often  wont  to  say, "  Sylla  could  do  this,  why 
should  not  IF"*  Wherein  he  was  much  deceived,  the  nature 
and  proceedings  of  himself  and  Sylla  being  as  &r  removed  as 
the  heaven  from  the  earth ;  the  one  being  fierce,  violent,  and 
in  everything  pressing  on  to  the  end ;  the  other  solemn,  re- 
spectful of  the  laws,  and  regulating  everything  with  a  view  to 
his  digmty  and  character,  which  made  him  far  less  strong  and 
effectual  in  accomplishing  his  designs.  There  are  likewise 
other  precepts  of  this  nature,  but  these  will  be  enough  for  an 
example  of  the  rest 

But  it  is  not  enough  for  a  man  only  to  know  himself;  for 
he  should  consider  also  of  the  best  way  to  set  himself  forth  to 
advant^e;  to  disclose  and  reveal  himself;  and  lastly,  to  torn 
and  shape  himself  according  to  occasion.  Now  for  the  first  we 
see  nothing  more  usual  than  for  the  worse  man  to  make  the 
bettor  external  show.  It  is  therefore  no  unimportant  atfaribnte 
of  prudence  in  a  man  to  be  able  to  set  forth  to  advantage 
before  others,  with  grace  and  skill,  his  virtues,  fortunes,  and 
merits  (which  may  be  done  without  arrogance  or  breeding 
disgust) ;  and  again,  to  cover  artificially  his  weaknesses,  defects, 
misfortunes,  and  disgraces;  dwelling  upon  the  former  and 
turning  them  to  the  light,  sliding  from  the  latter  or  explainlog 
them  away  by  apt  interpretations,  and  the  like.  Tacitus  saya 
<  nut  Id  C^s.  a  •  CIc  Ep.  w)  AU.  b.  10. 
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of  MnciaQDBi  die  wisest  ud  moat  active  politician  of  liis  lime, 
"  That  he  had  a  certun  art  of  settiiig  forUi  to  advantage  eveiy 
thing  he  eaid  or  did." '  And  it  requires  indeed  some  art,  lest 
it  become  wearisome  and  contemptible ;  but  jet  it  is  true  that 
ostentation,  though  carried  to  the  first  degree  of  vaaity,  ia 
rather  a  vice  in  morals  than  in  policy.  For  as  it  ia  said  of 
calumny,  "  calumniate  boldly,  for  some  of  it  will  stick,"  so  it 
may  be  s^d  of  ostentation  (except  it  be  in  a  ridiculous  degree 
of  deformity),  "boldly  sound  your  own  pr^ees,  and  some  of 
them  will  stick."  It  will  stick  with  the  more  ignorant  and 
the  populace,  though  men  of  wisdom  may  smile  at  it ;  and  the 
reputation  won  with  many  will  amply  countervul  the  disdun 
of  a  few.  But  if  this  self-display  whereof  I  am  speaking  be 
carried  with  decency  and  judgment,  as  with  a  natural,  candid, 
and  ingenuous  bearing ;  or  if  it  be  employed  in  times  of  danger, 
aa  by  military  persons  in  the  time  of  war,  or  at  times  when 
others  are  most  envied;  or  if  what  a  man  says  in  his  own 
[vaiaea  appeara  to  drop  careleaaly  and  unintentionally,  without 
being  dwelt  upon  too  loug  or  too  seriously ;  or  if  a  man  at  the 
same  time  that  he  pruses  does  not  refrain  from  ridiculing  and 
finding  &ult  with  himself;  or  if  he  do  it  not  spontaneously,  but 
appears  provoked  and  challenged  to  it  by  the  reproaches  and 
insolence  of  others,  it  adds  greatly  to  his  reputation.  And 
sorely  no  small  number  of  those  who  are  of  a  solid  nature,  and 
who  &om  the  want  of  this  ventosity  cannot  spread  all  sul  in 
ptuauit  of  their  own  honour,  suffer  some  prejudice  and  lose 
dignity  by  their  moderation. 

But  for  this  enhancement  of  virtue,  though  some  persons  of 
weaker  judgment  and  perhaps  too  acmpolous  morality  may 
disapprove  of  it,  yet  no  one  will  deny  that  we  ought  at  least  to 
take  care  that  virtue  be  not  undervalued  and  ondnly  debased 
through  neglect.  This  depretustion  in  the  price  of  virtue  may 
be  effected  in  three  ways :  first,  by  a  man  offering  and  obtrud- 
ing himself  and  his  services  in  any  business  when  he  is  unasked 
and  uncalled  tor ;  wherein  men  think  he  ia  rewarded,  if  he  be 
twt  r^ected.  Secondly,  by  doing  too  much  at  the  com- 
mencement of  an  action,  and  by  performing  all  at  once  what 
OD^t  to  be  done  by  degrees ;  which  in  matters  well  managed 
[wocures  a  premature  favour  at  first,  but  in  the  end  induces 

<  Tic  HM.  IL  BD. 
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satiety.  Thirdly,  by  feeling  too  soon  and  easily  tlie  fmit  of 
virtue  in  commendation,  applause,  lioaour,  and  favonr,  and 
being  content  therewith;  on  which  there  is  a  prudent  warning, 
"  Take  care  lest  you  appear  unaccustomed  to  great  things  if 
you  are  thus  delighted  by  a  sniall  thing,  as  if  it  were  great." ' 

But  a  diligent  covering  of  defects  is  of  no  less  importance 
than  a  prudent  and  skilful  display  of  virtues.  Defects  may  be 
principally  concealed  in  three  ways,  and  as  it  were  under  three 
coverts ;  namely,  caution,  colour,  and  confidence.  Caution  is, 
when  men  discreetly  avoid  those  things  to  which  they  are  not 
equal ;  wheieaa  contrariwise  bold  and  unquiet  spirits  thrust 
themselves  without  reflection  into  matters  of  which  they  have 
no  experience,  and  so  publish  and  procltum  all  their  defects. 
Colour  is,  when  men  warily  and  skilfully  tnake  aod  prepare  a 
way  for  themselves,  for  a  favoiu^ble  and  convenient  conatroc- 
tion  of  their  faults  or  wants  -,  as  proceeding  from  a  better  cause, 
or  intended  for  some  other  purpose,  than  is  commonly  imagine<K 
For  as  to  the  concealment  of  vice,  it  is  well  swd  by  the  poet, 
that  "  vice  often  hides  itself  in  the  neighbourhood  of  virtue."  * 
And  therefore,  whatsoever  want  a  man  has,  he  must  take  care 
to  borrow  the  mask  and  colour  of  the  neighbouring  virtue  that 
shadows  it;  as  if  he  be  dull,  he  must  afiect  gravity;  ifacoward, 
mildness ;  and  so  on.  It  will  be  of  advantage  also  for  a  man  to 
frame  and  spread  abroad  some  probable  reason  why  he  shrunk 
from  doing  his  best,  that  the  want  of  power  may  be  imputed  to 
want  of  will.  As  to  confidence,  it  is  indeed  an  impudent,  but 
yet  the  surest  and  most  effectual  remedy;  namely,  for  a  man  to 
profess  to  depreciate  and  despise  whatsoever  he  cannot  obt^n ; 
after  the  principle  of  prudent  merchants,  whose  business  and 
custom  it  is  to  raise  the  price  of  their  own  commodities,  and  to 
beat  down  the  price  of  others.  But  there  is  a  confidence  which 
surpasses  this  other  in  impudence ;  and  this  is,  for  a  man  to 
brazen  out  bis  own  defects,  by  putting  them  forward  and  dis- 
playing them  to  view ;  ae  if  he  believed  himself  especially 
eminent  in  those  things  wher^  he  is  deficient.  And  the 
more  earily  to  impose  on  others,  he  should  appear  to  have  least 
opinion  of  himself  in  those  things  wherein  he  is  really  the 
best :  just  as  we  see  it  ia  the  practice  of  poets,  who  when  they 
recite  their  verses,  and  you  except  to  any,  will  immediately  say. 
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"  that  that  Hue  cost  tbem  more  labour  tban  any  of  the  rest ;  " 
and  presently  they  will  bring  forward  some  oUier  verae,  which 
tliey  know  well  enough  to  be  the  best  in  the  number  and  the 
least  open  to  objection,  and  seeming  to  suspect  it  themselves 
tiiey  will  ask  your  opinion  of  it.  But  above  all,  if  a  man 
means  to  make  a  good  figure  and  maintun  hia  just  position  in 
the  world,  I  consider  it  of  the  greatest  importance  to  him,  not 
to  show  himself  disarmed  and  exposed  to  ecom  and  injury  by 
too  mseb  goodness  and  sweetness  of  nature ;  but  rather  in 
everything  to  exhibit  from  time  to  time  some  sparks  of  a  free 
and  noble  spirit  and  one  that  carries  with  it  no  less  of  the  sting 
tiian  of  the  honey.  This  kind  of  fortified  carriage,  with  a  spirit 
ready  and  prepared  to  defend  itself  against  insults,  is  sometimes 
accidentally  forced  upon  men  by  sometliing  inherent  in  their 
person  or  fortune ;  as  in  t^e  case  of  persons  deformed,  illegiti- 
mate, or  disgraced.  Whence  men  of  tliis  nature,  if  ability  be 
not  wanting,  commonly  turn  out  fortunate. 

With  regard  to  the  disclosing  of  a  man's  self,  it  is  a  very 
different  thing  from  the  self-display  of  which  I  have  been 
speaking.  Por  it  relates  not  to  a  man's  virtues  or  faults,  but  to 
hia  particul^  actions  in  life  j  wherein  there  is  nothing  more 
politic  for  a  man,  than  to  preserve  a  sound  and  wise  mediocrity 
in  declaring  or  concealing  his  meaning  in  particular  actions.  For 
although  depth  of  secrecy  and  concealment  of  designs,  and  that 
manner  of  action,  which  effects  everything  by  dark  arte  and 
methods  (or  nuniea  tourdes  as  the  French  call  them)  be  both 
useful  and  admirable ;  yet  frequently,  as  is  aud,  diasimulation 
breeds  errors  which  ensnare  the  dissembler  himself.  Whence 
we  see  that  the  greatest  and  most  noted  politicians  have  not 
heaitated  to  declare  freely  and  undisguisedly  the  objects  which 
they  had  in  view.  So  Lucius  Sylla  made  open  profession 
"  that  he  wished  all  men  happy  or  unhappy,  as  they  stood  his 
iriends  or  enemies."  So  C^sar,  when  he  first  went  into  Gaul, 
did  not  scruple  to  profess,  "  that  he  had  rather  be  first  in  a  vil- 
lage than  second  in  Rome." '  And  again,  as  soon  as  he  had 
begun  the  war,  he  by  no  meana  played  the  port  of  a  dissembler, 
if  we  may  judge  by  what  Cicero  aaya  of  him,  "  The  other 
(meaning  Cfesar)  does  not  refuse,  but  rather  demanda  to  be 
called  a  ^rrant,  as  he  really  is." '  So  we  see  in  a  letter  of  Cicero 

>  nutucb'*  ApopUwgmi.  *  Cic  Ep.  ad  Attic  a,  4. 
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to  Atticiis,  how  little  of  a  diesembler  Aaguatua  Ceesar  was;  for 
on  his  very  entrance  into  public  life,  when  he  was  still  the 
darling  of  the  senate,  yet  in  liis  harangues  to  the  people  be 
woold  use  this  form  of  oath ;  "  Aa  1  hope  to  attun  to  the 
honours  of  my  parent ; " '  which  was  nothing  less  than  the  ty- 
ranny. It  is  true  indeed  that  to  lessen  the  envy  of  it,  he  would 
at  the  same  time  stretch  fortli  his  hand  towards  a  statue  of 
Julius  Cesar  which  was  erected  in  the  place;  whereat  meo 
laughed,  and  applauded,  and  wondered,  and  sud  to  one  another, 
"What  is  this?  What  sort  of  young  man  is  this?"  and  yet 
thought  a  man  could  mean  no  mischief  who  spoke  hia  feelings 
so  openly  and  ingenuously.  Now  all  these,  whom  I  have  men- 
tioned, were  prosperous ;  whereas  Pompey,  who  tended  to  the 
same  ends,  but  in  a  more  dark  and  dissembling  manner  (as  Ta- 
citus says  of  him,  "  A  more  reserved,  bat  not  a  better  cha- 
racter ; "  '  wherein  Sallust  concurs,  "  Of  honest  tongue  and 
shameless  mind  "  *),  made  it  his  dengn,  and  attempted  by  in- 
Qumerable  intrigues  to  keep  hia  own  ambition  and  desires  quite 
secret,  and  in  the  mean  Ihne  to  drive  the  state  into  such  anarchy 
and  confUnon  that  it  should  be  forced  of  necessity  to  cast  itself 
into  his  arms,  and  the  sovereign  power  might  thus  be  thrust 
upon  him,  apparently  against  bis  will  and  inclination.  But 
when  he  had  brought  it,  as  he  thought,  to  this  point,  when  he 
was  chosen  sole  consul  (as  no  one  had  ever  been  before),  yet 
was  he  no  way  nearer  to  his  ends ;  because  they  who  certainly 
would  have  assisted  him  did  not  understand  what  be  wanted ; 
80  that  in  the  end  he  was  fain  to  go  on  the  common  and  beaten 
track  of  procuring  arms  and  rusing  an  army  under  colour  of 
opposing  Ctesar ;  so  tedious,  uncertain,  and  mostly  unfortunate 
are  those  designs  which  are  concealed  beneath  a  deep  dissimu- 
lation. And  this  appean  to  have  been  the  feeling  of  Tacitus, 
when  he  conetitutes  the  artifices  of  dissimulation  as  a  wisdom 
of  an  inferior  form  to  the  arts  of  true  policy,  attributing  the 
former  to  Tiberius,  but  the  latter  to  Augustus ;  for  spiking 
of  Livia,  he  says,  "  That  she  was  equally  suited  to  the  arts  of 
her  husband,  and  the  disumulatlon  of  her  son."* 

With  regard  to  turning  and  shaping  the  mind,  we  must 
strive  with  all  posuble  endeavour  to  render  the  mind  obedient 
to  oocanons  and  opportunities,  and  to  be  noways  obstinate  and 
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refractory  towards  them.  For  nothing  hinders  men's  actiooa 
or  fortunes  so  mud)  as  this,  "to  remun  the  Mme,  when  the 
same  is  imbecoming; " '  that  ia,  for  men  to  be  a?  they  were, 
and  follow  their  own  nature,  when  occauoos  change ;  whence 
Livy,  in  intarodndng  Cato  the  Elder,  as  a  moat  ekilful  archi- 
tect of  his  fortune,  adda  well  of  him,  "  That  he  had  a  wit  that 
conld  turn."*  Thia  also  ia  the  reason  why  grave  and  aotemn 
wita,  which  know  not  bow  to  change,  have  generally  more 
dignity  than  good  fortune.  But  this  viscous  and  knotty  temper 
which  ia  ao  averse  to  change  is  nature  in  some ;  in  others  it  ia 
tbe  result  of  habit  (which  ia  a  second  nature),  and  an  opinion 
(which  easily  steals  into  men's  minds),  namely,  tliat  men  can 
hardly  make  themselves  believe  that  they  ought  to  change  that 
course  which  they  have  found  by  experience  to  be  prosperous 
and  auocessful  For  Macbiavelli  notes  wisely,  how  Fabius 
Maximus  would  have  retained  to  the  last  his  old  habit  of  tem- 
porising and  protracting  the  war,  when  the  nature  of  the  war 
was  altered  and  required  more  vigorous  measures.'  In  others 
again  the  fault  arises  from  weakness  of  judgment,  that  they  do 
not  diacem  in  time  when  things  or  actions  have  reached  a  period, 
but  come  in  too  late,  when  the  occasion  has  passed  by ;  as  De- 
mosthenes says,  when  in  reproving  the  Athenians  he  compares 
them  to  ooontry  fellows,  who,  in  playing  in  the  fencing  scjiool, 
when  they  have  received  a  blow,  always  remove  their  shield  to 
that  ward,  and  not  before.*  In  others  agaia  it  is  a  dislike  to 
lose  their  labours  in  the  path  which  they  have  once  entered,  and 
an  unwillingnesa  to  sound  the  retreat,  with  a  confidence  that 
by  perseverance  they  will  overcome  the  occasion.  But  from 
whatsoever  root  this  stubbornness  and  reativeness  of  mind 
proceeds,  it  is  a  thing  most  prejudi<»al  to  man's  actions  and 
fortunes ;  and  nothing  ia  more  politic  than  to  make  the  wheels 
of  the  mind  concentric  and  voluble  with  tbe  wheels  of  fortune. 
And  so  much  for  the  two  summary  precepts  of  this  Architecture 
of  Fortune ;  whereof  the  scattered  precepts  are  numerous,  but  I 
will  select  a  few  for  example's  sake. 

Tbe  first  precept  is  tlwt  the  carpenter  of  fortune  should 
make  a  good  use  and  a  right  application  of  bis  rule ;  that  is, 
that  be  diould  accustom  his  mind  to  judge  of  tiie  proportion 
and  value  of  all  things,  as  they  conduce  more  or  lesa  to  hia 
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fortune  and  ends,  and  that  he  do  this  substantially,  not  super- 
ficially. It  is  a  thing  strange,  but  trae,  that  the  lo^cal  part 
(if  I  may  bo  tenn  it)  of  many  men's  minda  is  good,  hut  the 
mathematical  part  erroneous ;  that  is,  they  can  ju^e  well 
enough  of  the  consequences,  but  most  unskilfully  <^  the  values 
of  things ;  whence  it  happens  that  some  take  delight  in  pri- 
vate and  secret  converse  with  princes,  otJiers  in  popular  fame 
and  applause,  supposing  them  to  be  things  of  great  value; 
whereas  in  many  cases  they  are  full  both  of  envy  and  peril. 
Others  agun  measure  things  according  to  the  labour  and  diffi- 
cult bestowed  upon  them,  and  think  that  if  they  be  only  moving 
they  must  Deeds  advance  and  proceed ;  as  Cssar  sud  ironically 
of  Cato  of  Utica,  when  he  describes  how  laborious  and  assiduous 
and  indefatigable  he  was  to  no  great  purpose,  "  All  these  things 
he  did  with  much  earnestness.'"  Hence  too  it  comes  that  men 
ofien  deceive  themselves,  in  thinking  that  if  th^  procure  the 
asustance  of  any  man  of  worth  and  reputation,  they  are  certain 
to  succeed ;  whereas  it  b  not  the  greatest  but  the  fittest  instru- 
ments that  finish  the  work  both  qiuckest  and  best.  Now  for  the 
true  information  of  the  mathematical  part  of  the  mind,  it  is  worth 
while  to  know  and  have  a  description  of  what  should  be  set  down 
first  for  the  raising  and  advancing  of  a  man's  own  fortune,  what 
second,  and  so  on.  First  I  set  down  the  amendment  of  the 
mind ;  for  the  removing  of  impediments  and  working  out  the 
knots  of  the  mind  will  sooner  open  the  passi^  to  fortune,  than 
the  obtaining  of  fortune  will  remove  the  impedimenta  of  the 
mind.  In  the  second  place  I  set  down  wealth  and  means,  which 
many  perhaps  would  have  placed  first,  because  of  their  great 
use  in  everything ;  but  that  opinion  I  may  condemn,  for  the 
reason  which  MacMavelli  gave  in  a  case  not  much  unlike.  For 
whereas  there  was  an  old  proverb,  "  that  money  is  the  sinews 
of  war,"*  yet  he  maintained  on  the  contrary  that  the  true  sinews 
of  war  are  nothing  else  than  the  sinews  of  a  valiant  and  military 
people.  And  so  in  like  manner  it  may  be  truly  affirmed,  that 
it  is  not  money  that  is  the  sinews  of  fortune,  but  it  ia  rather  the 
sinews  of  the  mind,  wit,  courage,  audacity,  resolution,  temper, 
industry,  and  the  like.  In  the  third  phuie,  I  set  down  charac- 
ter and  reputation,  the  ratiier  because  they  have  certun  tides 
and  seasons,  which  if  they  be  not  taken  in  due  time  are  diffi- 
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colt  to  be  recovered,  it  being  extremely  hard  to  restore  a  filing 
reputation.  And  lastly,  I  place  honour,  which  ia  more  eoailf 
won  by  any  of  the  otlier  three,  madl)  more  by  all  combined,  than 
if  yon  b^n  with  hononr,  and  then  proceed  to  the  rest  But 
as  it  is  of  no  little  consequence  to  preserve  order  in  matter,  eo 
it  is  of  no  less  consequence  to  preserve  order  in  time,  the  con- 
fiinon  whereof  is  one  of  the  commonest  errors ;  while  men  fly 
to  thdr  ends,  when  they  should  only  be  attending  to  their 
b^innings ;  and  carelessly  pasung  over  the  things  which  lie 
before  them  tiiey  rush  at  once  to  the  highest  and  greatest  of 
all ;  whereas  it  is  a  good  precept,  "  Attend  to  present  bu- 

A  second  jnccept  is  to  beware  of  being  carried  by  an  ezeeas 
of  magnanimity  and  confidence  to  things  beyond  our  strength, 
and  not  to  row  gainst  the  stream.  It  is  excellent  counsel 
regarding  men's  fortunes,  "  Be  ruled  by  the  Fates  and  the 
Gods ;  "  *  for  we  ought  to  look  round  and  observe  where  things 
lie  open  to  ub,  and  where  they  are  dosed  and  obstructed,  where 
they  are  difficult  and  where  easy,  that  we  may  not  waste  our 
strength  on  things  to  which  convenient  access 'is  forbidden. 
For  in  this  way  we  shall  avoid  repulse,  not  occupy  ourselves 
too  much  about  one  matter,  earn  a  character  for  moderation, 
offend  fewer  persons,  and  get  the  credit  of  continual  success; 
whilst  things  wliicb  would  perhaps  have  happened  of  them- 
selves will  be  attributed  to  our  industry. 

The  third  precept  seems  to  be  scanewhat  repugnant  to  the 
former  two,  though  not  so  if  rightly  undentood.  The  nature 
of  it  is  tliis,  that  we  should  not  always  wut  for  occasions,  but 
sometimes  challenge  and  induce  tiiem ;  and  it  is  that  to  which 
Demosthenes  alludes  in  high  terms,  "In  the  same  manner 
as  it  is  a  received  principle  that  the  general  should  lead  the 
army,  so  should  wise  men  Lead  af&irs,  caumng  things  to  be  done 
which  they  think  good,  and  not  themaelves  wuting  upon 
events."  *  For  if  we  diligentiy  observe,  we  shall  find  two  dif- 
ferent kinds  of  suffidency  in  performing  actions  and  managing 
business.  Some  can  make  an  apt  use  of  ocoasiona,  but  plot  or 
invent  nothing  of  themselves ;  others  are  wholly  bent  on  their 
own  plots,  but  cannot  take  advantage  of  acddentU  opportu- 

■  Vli^  Eclns.  Ii.  06. :  Qood  nuDc  tnitit  igunui. 

*  Luc-in,  illi.  4Se.  1  Fatli  Kccdt  DtiiqiK. 

*  Dcmortta.  rblllp.  L  4S. 
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luties ;  either  of  which  abilities  widioot  the  other  is  very  lame 
and  imperfect 

A  fourth  precept  ie  to  undertake  nothing  which  of  necessity 
takes  up  a  great  quantity  of  time,  but  to  have  this  sound  ever 
ringing  in  our  ears^  "  time  is  flying,  time  which  cannot  he 
retrieTed."'  And  this  is  the  reason  why  those  who  have  devoted 
themselves  to  laborious  professions  and  the  like,  as  lawyers, 
orators,  learned  divines,  and  writers  of  hooks,  are  not  eo  clever 
in  founding  and  promoting  their  own  fortunes ;  because  their 
tame  is  bo  much  occupied  with  other  things  that  they  cannot  in- 
vestigate particulars,  wait  occasions,  and  devise  and  meditate  on 
plots  to  advance  their  fortunes.  Moreover,  in  the  courts  of 
princes  and  in  commonwealths  you  will  find  that  tiie  ablest 
persons  both  to  improve  their  own  fortunes  and  to  assail  the 
fortunes  of  others  are  those  who  have  no  public  duty  to  per- 
form, but  are  ever  occupied  in  this  study  of  advancement  in 
life. 

A  fiAh  precept  is  to  a  certain  degree  to  imitate  nature, 
which  does  nothing  in  vain  ;  no  very  difficult  task,  if  a  man  will 
skilfully  mix  and  interlace  his  several  kinds  of  business.  For  in 
every  particular  action  a  man  ought  so  to  direct  and  prepare  his 
mind,  and  should  have  one  intention  so  underlying  and  sub- 
ordinate to  another,  that  if  he  cannot  obtain  his  wishes  in  die 
best  degree,  he  may  yet  he  satisfied  if  he  succeed  in  a  second, 
or  even  a  third;  and  if  he  cannot  obtun  them  at  all  in  that 
particular,  then  he  may  turn  the  labour  spent  in  it  to  some 
other  end  besides  the  one  intended ;  and  if  he  cannot  reup  any 
fruit  of  it  for  the  present,  be  may  yet  make  it  as  a  seed  of 
somewhat  in  time  to  come ;  and  if  he  can  derive  no  substance 
from  it  either  now  or  hereafter,  he  may  try  at  all  events  to  win 
some  good  opinion  by  it,  or  the  like;  by  always  exacting  an 
account  of  himself,  by  which  it  may  appear  that  each  action 
and  scheme  baa  borne  him  some  fruit  more  or  less,  and  never 
allowing  himself  to  stand  amazed  and  confused,  or  to  despond 
immediately  that  he  fuls  to  hit  his  chief  mark.  For  nothing  is 
more  impolitic  than  to  be  entirely  bent  on  one  action.  He 
that  is  so  loses  an  infinite  number  of  occasions,  which  indirectiy 
fell  out  by  the  way,  and  ore  perhaps  more  proper  and  propi- 
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tioofl  for  futnre  use  than  for  the  present  matter ;  wherefore 
mea  mnat  be  perfect  in  that  rule, "  These  things  ought  ye  to  do, 
and  not  to  leave  the  others  undooe." ' 

A  sixth  precept  is  not  to  engage  oneself  too  peremptorily  in 
anything,  though  at  fint  sight  it  seem  not  liable  to  accadent ; 
bnt  ever  to  have  either  a  window  open  to  fly  out  at^  or  a  seoet 
way  to  retire  by. 

A  seventh  precept  is  that  ancient  precept  of  Bias,  not  con- 
stmed  to  any  point  of  perfidiousness,  but  only  to  cautioa  and 
moderation,  "Love  as  if  you  were  BOmetime  to  hate,  and 
hate  as  if  you  were  somelimQ  to  love ;  "  for  it  utterly  betrays 
and  destroys  all  utility,  for  men  to  embark  tlieoiselTes  too  far 
in  nnfortuoate  inend^ps,  tronbteaome  and  turbulent  quarrels, 
or  fodish  and  childish  jealousies  and  emulations. 

These  will  suffice  for  an  example  of  the  doctrine  of  advance- 
ment  in  life.  I  would  however  have  it  frequently  remembered, 
^t  X  am  far  from  meaning  that  these  sketches  of  things  which 
I  note  as  deficients  should  be  set  down  as  complete  treatises, 
bat  only  as  shreds  or  fragments  to  serve  as  samples  of  the 
whde  piece.  Nor  agun  am  I  so  foolish  as  to  assert  Uiat 
fortunes  are  not  gained  without  all  this  contrivance  which  I 
have  mentioned.  For  I  well  know  they  come  tumbling  into 
some  men's  l^s ;  and  that  others  only  obtun  Uiem  by  simple 
diligence  and  attention,  (using  only  a  little  cautbo,)  without 
any  great  or  laborious  art.  But  as  Cicero,  in  faia  portnut  of  a 
perfect  orator,  does  not  mean  that  every  pleader  should  be  or 
can  be  such ;  and  again,  as  in  the  description  of  a  prince  or 
ooortier  by  such  as  have  handled  those  subjects,  the  model 
is  always  framed  according  to  the  perfection  of  the  art,  and 
not  aoocnding  to  common  praotioe ;  so  likewise  have  I  done  in 
the  description  of  a  politic  man,  I  mean  politic  for  his  own 
fortime. 

But  it  must  be  remembered  all  this  while,  that  the  precepts 
which  I  have  selected  and  set  down  on  this  subject  are  of  that 
kind  which  may  be  called  Good  Arti,  As  for  £!vU  Arts,  if  a 
man  would  propose  to  himself  that  prindple  of  Maduavelli, 
"  that  virtue  itself  a  man  should  not  trouble  himself  to  attain, 
bat  only  the  appearance  thereof  to   the  world,  because  the 

I  St  Mtm.  ZKlll.  9S.]  8t  Luke  >i  43. 
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credit  uid  reputation  of  virtue  is  a.  help,  but  llie  use  of  it  ia  an 
impediment;"  or  egun,  that  other  prindple  of  hie,  "that  a 
politic  man  should  have  for  the  basis  of  his  policy  the  assum[H 
tion  that  men  cannot  fitly  or  safely  be  vrought  upon  otherwise 
than  by  fear;  and  should  therefore  endeavour  to  have  every 
man,  as  &r  as  he  can  contrive  it,  dependent  and  sairounded 
by  struts  and  perils ;  "- '  so  that  iiis  politician  would  appear  to 
be  what  the  Italians  call  "  A  sower  of  thorns : "  or  that  prin- 
ciple embodied  in  the  verse  quoted  by  Cicero,  "  Let  friends  fall, 
provided  our  enemies  perish  with  them ; "  *  as  the  Triumvirs 
did,  who  with  the  lives  of  th»r  friends  purchased  the  destnio- 
tioa  of  their  enemies :  or  if  he  would  be  an  imitator  of  L.  Ca^ 
tiline,  to  set  on  fire  and  trouble  states,  that  he  may  the  better 
fish  in  muddy  waters  and  make  way  for  his  own  fortune; 
"For,"  said  he,  "if  a  fire  be  light«d  in  my  fortunes,  I  will 
quench  it,  not  with  water,  but  with  destruction:"'  or  if  he 
would  make  his  own  that  saying  of  Lysander,  "  that  children 

\  are  to  be  deceived  with  comfits,  and  men  with  oaths;"*  with  the 
like  depraved  and  pemidons  doctrines,  whereof  (as  in  all  other 
things)  there  are  a  great«r  number  than  of  the  wise  and  good : 
if  any  one,  I  say,  takes  pleasure  in  sudi  kind  of  corrupt 
wisdom,  I  will  not  certtunly  deny  that  (with  these  dispensations 
from  all  the  laws  of  charity  and  virtue,  and  an  entire  devotion 
to  the  pressing  of  his  fortune,)  he  may  advance  it  quicker  and 
more  compendiously.  But  it  is  in  life  as  it  is  in  ways,  the 
shortest  way  is  commonly  the  foulest  and  muddiest,  and  surely 
the  ffurer  way  is  not  much  about; 

But  men  ought  to  be  so  iar  removed  from  devoting  them- 
eelves  to  wicked  arts  of  this  nature,  that  rather  (if  they  are 
only  in  their  own  power,  and  can  bear  and  sustain  themsdves 
without  being  carried  away  by  a  whirlwind  or  tempest  of  ambi- 
tion) they  ought  to  set  before  their  eyes  not  only  that 
general  map  of  the  world,  "  tiut  all  things  are  vanity  and 
vexation  of  spirit,"^  but  also  that  more  particular  chart,  namely, 

N^  "  that  being  without  well-bdng  is  a  curse,  and  the  greater  being 
the  greater  curse ; "  and  "  that  all  virtue  is  most  rewarded,  and 
all  wickedness  most  punished  in  itself; "  as  the  poet  excellently 
says: — 
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Qam  Tobis,  qiue  ilgmt,  y'ln,  pro  landibus  istia 
Pmmlm  poue  rear  solvi  t  pulclienima  primmu 
Dix  moresque  dabunt  Testri.' 

And  BO  on  tlie  other  hand,  it  is  no  lees  trolj  Btud  of  the  wicked, 
'*  Hia  own  manners  will  be  his  punieliraent."  *  Secondly,  men 
in  projecting  tJi^  echemes  and  dlSusing  their  thoughts  abroad 
on  every  side,  in  order  to  forecast  and  advance  their  fortunes, 
ought  in  the  midst  of  these  flights  of  the  mind  to  look  up  to  the 
Eternal  Providence  and  IKvinc  Judgment,  which  oft«n  over- 
throws and  brings  to  nought  the  machinationB  and  evil  designs 
of- the  wicked  however  deeply  Iiud ;  according  to  that  Scripture, 
"  He  hath  conceived  mischief,  and  shall  bring  forth  a  viun 
thing."*  Moreover,  although  men  should  refrain  themaelvea 
from  injury  and  evil  arts,  yet  this  inceaeant,  restleaa,  and  as 
it  were  eabbatJiIees  pursuit  of  fortune  leaves  not  the  tribute 
which  we  owe  to  God  of  our  time ;  who  we  see  demands  and 
separates  for  himself  a  tentli  part  of  our  subetance,  but  a 
seventh  of  oxir  time.  For  what  advantage  is  it  to  have  a  face 
erected  towards  heaven,  with  a  spirit  perpetually  grovelling 
upon  earth,  eating  dust  like  tiie  serpent?  As  the  heathen 
also  observed,  "  the  particle  of  the  Divine  Spirit  cleaves  to 
the  ground,"  *  But  if  here  any  man  flatter  himself,  that  he  will 
employ  hia  fortune  well,  though  he  should  obtiun  it  ill ;  as  was 
siud  concerning  Auguatus  Ciesar,  and  Septimiua  Severus,  "  that 
^ther  they  should  never  have  been  bom,  or  else  they  should 
never  have  died,"*  they  did  so  much  mischief  in  their  rise  to 
greatness,  and  so  much  good  when  they  were  established ;  yet, 
let  him  bear  in  mind  that  eucb  compensations  of  evil  with  good 
are  to  be  approved  after  the  evil  is  done,  but  that  such  counsels 
are  to  be  condemned.  Lastly,  it  will  not  be  amiss  for  men,  in 
this  eager  and  excited  chase  of  fortune,  to  cool  themselves  a 
little  with  that  conceit  which  is  elegantly  expressed  by  the 
Emperor  Charles  the  Fifth  in  his  instructions  to  his  son, 
**  That  fortune  has  somewhat  of  the  nature  of  a  woman,  who. 


■  VIrg.  £11.  Iz.  S63. 1 

T(  bnivg  roaPB  men,  mtut  tqiul  gtib  nn  m. 
Id  RcompeDic  of  luch  dcurt,  decree  7 
The  gnatMU  nira,  and  tieat  fox  ^*^  receive. 
The  Kodi  and  jonr  own  coDKloua  wortli  will  glie. 

■  CIcEv.  >d  Att  li.  13.  *  PubnvIL  U.,  a- Job.  rr.  35. 

*  Hor.  Sat  IL  9.  '9. 1  Atqae  afflglt  buma  divine  pcrtlcoltm  aunt. 

*  Anrellua  Victor,  Eplt.  c  1.      Lamprldlui  de  Severo. 
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if  she  18  too  mncb  wooed,  is  commonly  the  further  off,"  But 
this  last  is  only  a  remedy  for  those  whose  tastes  are  corrupted 
by  a  disorder  of  the  mind.  Let  men  rather  build  upon  that 
found&tioD,  which  ia  aa  a  corner  stone  both  of  Divinity  and 
Fhiloeopby,  wherein  they  nearly  tgres  as  to  that  which  ought 
to  be  sought  first.  For  Divinity  says,  "  Seek  ye  first  the 
kingdom  of  God,  and  all  these  things  shall  be  added  unto 
you ;  " '  and  philosophy  says  sometbiog  like  it,  "  Seek  ye  first 
the  good  things  of  the  mind,  and  the  rest  will  either  be  su[h 
plied,  or  their  loss  wilt  not  be  felt."  And  although  the  human 
foundation  is  sometimes  built  upon  the  sand,  as  we  see  in  Marcus 
Brutus,  when  he  brake  forth  into  that  speech  at  his  death,  — 

Te  oolui,  VirtiUi  ut  rem ;  ut  tu  nomen  ioaoe  n : ' 
yet    the  same  foundation,   laid   by  the   hand  of  heaven,   is 
ever  laid  upon  the  rock.     Here  then  X  conclude  the  doctrine 
concerning  advancement  in  life,  and  with  it  the  general  doctrine 
Gonceming  negotiation. 


CHAP.  III. 


T%«  DivUiom  of  the  Doctrine  concerning  Empire  or  Govem- 
ttunt  art  ondtted; — An  Introduction  only  it  made  to  two 
D^ficienta ;  namely,  the  Doctrine  concerning  the  Extention 
of  the  Bounds  of  Empire,  and  the  Doctrine  concerning 
Univertal  Jjuttce,  or  the  Eouniaine  of  Law, 

I  NOW  come  to  the  Art  of  Empire  or  Civil  Government, 
which  includes  CEconomics,  as  s  state  includes  a  family.  On 
this  subject,  as  I  before  said,  I  have  imposed  Eolence  on  myself, 
though  perhaps  I  might  not  be  entirely  unqualified  to  handle 
such  topics  with  some  skill  and  profit,  as  being  one  who 
has  had  the  benefit  of  long  experience,  and  who  by  your 
Majesty's  most  gracious  favour,  without  any  merit  of  his  own, 
has  risen  through  so  many  gradations  of  office  and  honour  io  the 
highest  dignity  in  the  realm  and  borne  the  same  for  four  whole 
years ;  and,  what  is  more,  being  one  who  has  been  acoostomed 

'  GL  Miltb.  vi.  33. 

*  C£  Dio  Cualiu,  ilvlL :   Vlrtoi  I  worthlpped,  uhI  u  ml,  Kmght, 

But  ftnmd  hra  cmiity,  uid  ■  thing  of  noutflL 
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for  eighteen  eaccessive  yeara  to  the  commsndB  and  ooBTerastion 
of  yonr  Hajeety  (whereby  a  very  stock  might  be  turned  into 
a  statesman),  and  who  also,  besides  other  arts,  has  spent  much 
time  in  the  study  of  hiws  and  histories.  All  which  I  report 
to  posterity,  not  through  any  vain  boasting,  but  because  I 
think  that  it  is  of  no  little  importance  to  the  dignity  of 
literature,  that  a  man  naturally  fitted  rather  for  literature  than 
for  anything  else,  and  borne  by  some  destiny  agunst  the  inclina- 
tion of  Ids  genius  into  the  bosiness  of  active  life,  should  have 
risen  to  such  high  and  honourable  dril  appointments  under  so 
wise  a  king.  But  if  my  leisure  time  shall  hereafler  produce 
anything  concerning  political  knowledge,  the  work  will  per^ 
chance  be  either  abortive  or  posthomous.  In  the  mean  time, 
now  that  all  the  atuences  are  ranged  as  it  were  in  their  proper 
aeata,  lest  so  eminent  a  seat  should  be  left  entirely  vacant,  I 
have  determined  to  mark  as  defi(»ent  only  two  parts  of  Civil 
Knowledge,  which  do  not  belong  to  the  secrets  of  Empire,  but 
have  a  wider  and  more  cranmon  nature ;  and  according  to  my 
custom  I  wil)  set  down  examples  thereof. 

The  Arts  of  Govemioent  contain  three  political  duties; 
first,  "the  preservation,"  secondly,  "the  happiness  and  pros- 
perity," and  thirdly,  "the  extension,"  of  empire.  Of  these 
the  two  former  have  in  a  great  measore  been  excellentiy 
handled,  but  nothing  has  been  said  on  the  last.  I  will  therefore 
set  it  down  among  the  deficients,  and  according  to  custom, 
propose  an  example  thereof,  calling  it  "  the  Stateman  in  Ar- 
mour^ or  the  "  Doctrine  amceminff  the  Extemion  of  the  Boundt 
ofEmptre." 

Example  of  a  SmrnKory   Treatite  touching  the  Extenrion  of 

Empire.^ 

The  speech  of  Tbemistocles  if  applied  to  himself  was  oer- 
tunly  haughty  and  arrogant,  but  if  generally  applied  to 
others  it  seems  to  contain  both  a  wise  observation  and  a 
severe  censure.  Desired  at  a  feast  to  touch  a  lute,  he  said, 
"  he  could  not  £ddle,  but  yet  he  could,  make  a  small  town 
a  great  city." "     Now   these  words,  transferred  to  a  political 

'  m*  lAtni  tiMtlw  on  tbc  ExUnrim  of  Empln  it  nearly  in  met  tnnilitlon  of 
th(  E«q  oD  Of  Tnu  OiMtiwM  of  Klntdoot.  I  Iutc  tbcrefora  nWned  the  orfgK^ 
Englbb  with  very  few  dtcntleni. 

■  PlaL  In  Tbcm.  3. 
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meaning,  excellently  deecribe  and  distiDguiBh  two  very  dif- 
ferent abilitiea  in  those  that  deal  in  businese  of  state.  For  if 
a  true  eurvey  be  taken  of  the  oounoillors,  senators,  and  other 
public  statesmen  who  hare  ever  been,  there  will  be  found  some, 
though  rery  few,  who  can  make  a  small  city  or  kingdom  great, 
and  yet  cannot  fiddle ;  and  on  the  other  hand,  there  will  be 
found  many  very  cunning  on  the  lute  or  lyre  (that  is,  in  the 
folliee  of  courts),  who  yet  are  so  far  from  haviog  the  power 
ta  make  a  small  state  great,  that  they  appear  rather  to  be 
naturally  gifted  to  bring  a  great  and  flourishing  state  to  ruin 
and  decay.  And  certainly  those  degenerate  arts  and  shifts, 
whereby  many  ooundllora  and  ministers  often  gain  both  faTOur 
with  their  masters  and  estimation  with  the  people,  deserve  no 
other  name  than  a  certain  knack  of  fiddling;  being  things 
rather  pleasing  for  the  time,  and  graceful  to  themselves  only, 
than  advantageous  to  the  weal  and  advancement  of  the  state, 
whereof  they  are  ministers.  There  will  no  doubt  be  found  other 
coimcillors  and  ministers,  of  no  mean  character,  equal  to  their 
business,  and  able  to  govern  the  state  well,  so  as  to  preserve  it 
frcHQ  manifest  preapices  and  inconveniences,  who  nevertheless 
are  far  removed  from  the  ability  to  raise  and  amplify  an  empire 
in  power,  means,  and  fortune. 

'  But  be  the  workmen  what  they  may  be,  let  us  conuder  the 
work  itself;  that  is,  what  is  the  true  greatness  of  kingdoms  and 
states  and  how  it  con  be  obtained.  It  is  a  subject  indeed 
fit  for  princes  to  have  ever  in  their  hands  and  carefiilly  to  con- 
sider ;  to  the  end  ^t  neither  by  over-measuring  their  forces 
they  may  engage  in  vain  enterprises  beyond  their  power ;  nc^ 
on  the  other  hand  by  undervaluing  them  they  may  demean, 
themselves  to  timid  and  pusillanimoas  counsels. 

The  greatness  of  an  empire  as  regards  its  size  and  territoiy 
falls  under  measure ;  as  regards  its  revenue  under  computation. 
The  number  of  the  population  may  be  taken  by  a  census ;  the 
number  and  greatness  of  cities  and  towns  by  maps  and  surveys. 
But  yet  there  is  notiung  among  civil  affiurs  more  subject  to 
error  than  die  forming  a  true  and  right  valuation  of  the  power 
and  forces  of  an  empire.  The  kingdom  of  heaven  is  likened  not 
to  an  acorn  or  any  larger  nut,  but  to  a  gnun  of  mustard  seed ' ; 
which  is  the  smallest  of  all  seeds,  but  yet  has  within  itself  a 
certain  property  and  spirit  hastily  to  get  up  and  spread.     So 

■  St  UHth.  zlU.  81. 
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there  are  some  kingdoms  and  states  tery  great  in  extent  of 
territory,  and  yet  not  apt  to  enlarge  or  command ;  and  some 
tliat  have  but  a  Bmall  dimeneion  of  stem,  and  yet  are  apt  to  be 
the  foundations  of  great  monarchies. 

Wulled  towns,  stored  arsenals  and  armouries,  goodly  races  of 
horse,  chariots  of  war,  elephants,  ordnance,  artillery,  and  the 
like  ;  all  this  is  but  a  sheep  in  a  lion's  skin,  except  the  breed 
and  dispmition  of  the  people  he  stout  and  warlike.  Nay,  num- 
ber itself  in  armies  is  not  much  advantage,  where  the  people 
are  of  weak  courage ;  for,  as  Virgil  says,  it  never  troubles  the 
wolf  how  many  the  sheep  be.'  The  army  of  the  Persians  in 
the  pluns  of  Arhela  was  such  a  vast  sea  of  people,  that  it 
somewhat  alarmed  the  commanders  in  Alexander's  army ;  who 
came  to  him  therefore  and  wished  him  to  set  upon  them  by 
night;  but  he  answered,  He  would  not  pilfer  the  victory :  and 
the  defeat  was  easy,^  When  Tigranes  the  Armenian,  being 
encamped  upon  a  hill  with  four  hundred  thousand  men,  dis- 
covered the  army  of  the  Romans  being  not  above  fourteen 
thousand  nuuching  towards  him,  he  made  himself  merry  with 
it,  and  eud,  "  Yonder  men  are  too  many  for  an  embassage,  and 
too  few  for  a  fight."'  Bat  before  the  sua  set,  he  found  them 
enough  to  ^ve  him  the  chase  with  infinite  slaughter.  Many 
are  the  examples  of  the  great  odds  between  number  and 
courage ;  so  that  it  may  be  set  down  as  a  sure  and  tried  rule, 
that  the  principal  point  of  greatness  in  any  state  is  that  the 
people  itself  be  by  race  and  dispo^tion  warlike.  Neither  is 
money  &e  sinews  of  war,  as  it  is  trivially  sud,  where  the 
dnewB  of  men's  arms  in  base  and  effeminate  people  are 
Mling.  For  Solon  sajd  well  to  Croesus,  when  in  ostentation 
he  showed  him  his  gold,  "  Sir,  if  any  other  come  that  has 
better  iron  than  you,  he  wilt  be  master  of  all  this  gold."* 
^erefore  let  any  prince  or  state  think  soberly  of  his  forces, 
except  his  militia  of  natives  be  of  good  and  valiant  soldiers. 
And  let  princes,  on  the  other  ude,  who  have  subjects  of  martial 
disposition,  know  th^  own  strength,  unless  they  be  otherwise 
wanting  unto  themselves.  As  for  mercenary  forces,  (which  ia 
the  usual  help  in  this  case,)  all  examples  show,  that  whatsoever 
state  or  prince  rests  upon  them,  he  may  spread  his  feathers  for 
a  time,  but  he  will  mew  them  soon  after. 

'  Vlrg.  Ed.  tO.  &a.  ■  PluL  In  Alex.  r.  31. 

■  PlntanA  to  Luenll.  ST.  and  ApiHin,  Btll.  Mltbrid.  c  S&.         *  Cf.  LucUo'i  t'hwbn. 
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The  blessing  of  Jndah  and  leeaohkr  will  never  meet;  ibat 
the  same  people  or  nation  should  be  both  the  lion's  whelp,  and 
the  ass  between  burdens.'  Neither  will  it  be  tliat  a  people 
over-laid  with  taxes  should  ever  become  valiant  and  martial. 
It  is  true  that  taxes  levied  by  consent  of  the  state  do  abate 
men's  courage  less ;  as  it  has  been  seen  notably  in  the  extnsea 
of  the  liOw  Countries ;  and,  in  some  degree,  in  the  subsidies 
of  England.  For  you  must  note,  that  we  speak  now  of  the 
heart  and  not  of  the  purse.  So  that  oldiough  the  same  tribute 
and  tax,  lud  by  consent  or  by  impomng,  be  all  one  to  the  purse, 
yet  it  works  differently  upon  the  courage.  So  that  you  may  con> 
dude  that  no  people  over-diaiged  with  tribute  is  fit  for  empire. 

Let  states  that  aim  at  greatness  take  heed  that  thw  nobility 
and  gentlemen  do  not  multiply  too  fast ;  for  that  makes  the 
common  subject  grow  to  be  a  peasant  uid  base  swain,  driven 
out  of  heart,  and  in  effect  but  the  gentleman's  labourer.  Even 
as  you  may  see  in  coppice  woods ;  if  you  leave  your  staddlea 
too  thick,  you  will  never  have  clean  under-wood,  but  shrubs 
and  bushes.  So  in  countries,  if  the  gentlemen  be  too  many, 
the  commons  will  be  base ;  and  you  will  bring  it  to  that,  tlutt 
scarce  one  man  in  an  hundred  will  be  fit  for  an  helmet ;  especially 
as  to  the  infimtry,  which  is  the  nerve  of  an  army :  and  so  there 
will  be  great  population  and  little  strength.  This  which  I 
speak  of  has  been  nowhere  better  seen  than  by  comparing  of 
England  and  France ;  whereof  England,  though  far  less  in 
territory  and  population,  has  been  nevertheless  an  overmatch ; 
and  for  this  reason,  that  the  yeomen  and  lower  classes  of 
England  make  good  soldiers,  which  the  peasants  of  France  do 
not.  And  herein  the  device  of  King  Henry  the  Seventh  (where- 
of I  have  spoken  lai^ely  in  the  history  of  his  life)  was  pro- 
found and  admirable :  in  making  iarms  and  houses  of  husbandry 
of  a  standard ;  that  is,  muntained  with  such  a  proportion  f^ 
land  attached  inseparably  to  them,  as  may  allow  a  subject  to 
live  in  convenient  plenty  and'no  servile  condition;  and  to  keep 
the  plough  in  the  hands  of  the  owners,  or  at  least  the  tenants, 
and  not  mere  hirelings.  And  thus  indeed  you  diall  attain  to 
Vila's  character  which  he  gives  to  ancient  Italy : 
Terra  potens  armia,  atque  nbere  gleba.* 

>  0«D.  lUi,  0.  H. 

■  Vlif.  Xa.  L  531. 1  Hnprrla  aUcd,  ■  luid  dlTlodir  UtMfd, 

Of  rtniiiUi  In  umi  and  fhittftil  mi  pHWMid. 
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Kdther  is  that  state,  (which,  for  anTthing  I  know,  is  almost 
peculiar  to  England,  aad  hardly  to  be  fouod  anywhere  else, 
except  it  be  perhaps  in  Poland,)  to  be  passed  over ;  I  meui 
the  state  of  free  servants  and  attendants  upon  noblemen  and 
gentlemen,  who  are  no  ways  inferior  to  the  yeoman^  as  iiw 
&ntry.  And  therefore  out  of  all  question,  the  splendour  and 
magnificence  and  great  retinues  and  hos[utality  of  noblemen 
and  gendemen  received  into  costom  conduce  much  unto  mar- 
tial greatness;  whereas,  contrariwise,  the  close  and  reserved 
living  of  noblemen  and  gentlemen  causes  a  peaniy  of  military 
fiirces. 

By  all  means  it  is  to  be  looked  to,  ibai  the  trunk  of  Nebu- 
chadnezzar's tree  of  monarchy '  be  great  enough  to  bear  the 
branches  and  the  boughs ;  that  is,  that  the  natural  subjects  of 
the  crown  or  state  bear  a  sufiScient  proportion  to  the  etranger 
subjects  that  they  govern.  Therefore  all  states  that  are  liberal 
of  natnralization  towards  strangers  are  fit  £»  empire.  For  to 
think  that  an  handful  of  people  can,  with  tlie  greatest  courage 
and  pc^cy  in  the  world,  embrace  too  large  extent  of  dominion, 
it  may  hold  for  a  time,  but  it  will  fail  suddenly.  The  Spartans 
were  a  difficult  and  jealous  people  in  point  of  naturalization ; 
wbereby,  while  they  kept  their  compass,  they  stood  firm ;  but 
when  they  did  spread,  and  their  boughs  were  become  too  great 
for  thor  stem,  they  became  a  wind&Il  upon  the  sudden.  Kever 
was  any  state  in  tiiis  point  so  open  to  receive  strangers  into 
thor  body  as  were  the  Bomans ;  therefore  it  sorted  with  them 
■iccordingly,  for  they  grew  to  the  greatest  monarchy.  Hieir 
manner  was  to  grant  naturalization,  which  they  called  the  right 
of  citizenship,  and  to  grant  it  in  the  highest  d^ree,  tliat  is,  not 
only  the  right  (^  commerce,  the  right  of  marriage,  the  right  of 
inheritance ;  bat  also,  the  right  of  voting,  and  the  right  of 
bearing  office ;  and  tins  not  to  single  persons  alone,  but  like- 
wise to  whole  families ;  yea,  to  cities,  and  sometimes  to  nations. 
Add  to  this  their  custom  of  plantation  of  colonies,  whereby 
the  Roman  plant  was  removed  into  the  soil  of  other  nations: 
and  patting  botb  constitations  together,  yoo  will  say,  that  it 
was  not  the  Romans  tbat  spread  upon  the  world,  bat  it  was 
the  world  that  spread  upon  the  Romans :  and  that  was  the 
■nrest  way  <^  greatneia.  I  have  marvelled  sometimes  at  Spain, 
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bow  tliejr  cloep  and  cootun  so  large  dominions  with  bo  few 
nstaral  Spaniards ;  but  sure  the  whole  compaas  of  Spain  is  a 
TGiy  great  body  of  a  tree,  far  above  Rome  and  Sparta  at  the 
first  And  besides,  though  they  have  not  had  that  usage  to 
naturalize  liberally,  yet  they  have  that  which  is  next  to  it ;  that 
is,  to  employ,  almost  indifferently,  all  nations  in  their  militia  of 
ordinary  soldiers ;  yea,  and  sometimes  in  their  highest  commands. 
Nay,  it  seems  at  this  instant  they  are  sensible  of  this  want  of 
natives  and  desire  to  remedy  it ;  as  appears  by  the  pragmadcal 
sanction  published  in  this  year. 

It  is  certun  that  sedentary  and  within-door  arts,  and  delicate 
manufactures  (that  reqiure  rather  the  finger  than  the  arm,)  have 
in  their  nature  a  contrariety  to  a  military  disposition.  And 
generally  all  warlike  people  are  a  little  idle,  and  love  danger 
better  than  work ;  neither  must  they  be  too  much  bn^eo  off  it^ 
if  they  eball  be  preserved  in  vigour.  Therefore  it  was  great 
advantage  in  the  ancient  stat^  of  Sparta,  Athens,  B<Hne,  and 
others,  tliat  they  had  tlie  ase  of  slaves  who  commonly  dis- 
patched those  manu&ctures.  But  that  is  abolished  in  greatest 
part  by  the  Christian  law.  That  which  comes  nearest  to  it  is 
to  leave  those  arts  chiefly  to  strangers,  who  for  tiiat  purpose 
are  to  be  invited  or  at  least  easily  received,  and  to  contain  the 
principal  bulk  of  the  vulgar  natives  within  those  three  kidda ; 
tillers  of  the  ground,  free  servants,  and  bandicrafismen  of  strong 
aod  manly  arts,  as  smiths,  masons,  carpenters,  and  the  like ; 
not  reckoning  professed  soldiers. 

But  above  all,  for  empire  and  greatness,  it  is  of  most  im- 
portance that  a  nation  profess  arms  as  their  principal  honour, 
study,  and  occupation.  For  the  things  which  we  have  formerly 
spokea  of  are  but  qualifications  for  the  use  of  arms ;  and  what 
is  qualification  without  intention  and  act  ?  Romulus  aAer  his 
death  (as  they  report  or  feign),  sent  an  injunction  to  the  Romans, 
that  above  all  they  should  attend  to  arms,  and  then  they  should 
prove  the  greatest  empire  of  the  world.'  Thefabricof  the  state 
of  Sparta  was  wholly  and  carefully  (though  not  wisely)  framed 
and  composed  to  that  scope  and  end  to  make  the  people  warriors. 
The  Peruans  and  Macedonians  had  it  for  a  flash.  The  Britons, 
Ganls,  Qermans,  Goths,  Saxons,  Normans,  and  otliers,  had 
it  for  a  time,  llie  Turks  have  it  at  this  day,  (being  not  a 
little  stimulated  thereto  by   their  law,)  though   in  great  de- 
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clioation.  Of  Christian  Earope  the;  that  still  have  it  are  in 
effect  only  the  Spaniards.  But  it  is  so  phaa  that  every  man 
profits  most  in  that  to  which  he  most  attends,  that  tt  needs  not 
to  he  stood  upon.  It  is  enough  to  point  at  it ;  l^t  no  nation, 
which  does  not  directly  profess  arms  and  devote  themselves 
to  the  practice  thereof,  may  look  to  have  any  special  greatness 
fall  into  their  mouths.  And  on  the  other  nde  it  is  a  most  certiun 
Oracle  of  time,  that  tlu>se  states  iliat_  continue  long  in  that  pn>- 
ftssion  (as  the  Komans  and  Turks  principally  have  done),  do 
Tonders  in  extension  of  empire :  and  those  that  have  professed 
urns  but  for  an  age  have  notwitlistanding  commonly  attained 
that  greatness  in  that  age  which  muntwned  them  long  after, 
when  their  profession  and  exercise  of  arms  has  grown  to  decay. 
Incadent  to  this  point  is  for  a  state  to  have  those  laws  oi 
customs  which  may  reach  forth  unto  them  just  occasions  or  at 
least  pretexts  for  making  war.  For  there  is  that  justice  im- 
printed in  the  nature  of  men,  that  they  enter  not  upon  wars 
(whereof  so  many  calamities  do  ensue),  but  upon  some  weighty, 
■t  die  least  spedoos,  grounds  and  quarrels.  The  Turk  has  at 
hand  for  the  cause  of  war  the  propt^tion  (^  his  law  or  sect ;  a 
quarrel  tiiat  he  may  always  command.  The  Romans,  though  they 
«steemed  the  extending  the  limits  of  their  empire  to  be  great 
honour  to  their  generals  when  it  was  done,  yet  they  never  rested 
upon  that  alone  to  begin  a  war.  First  therefore,  let  nations  that 
pretend  to  greatness  have  this,  that  they  be  quickly  sensible  of 
wrongs,  either  upon  borderers,  merchants,  or  public  ministers ; 
uid  that  they  rit  not  too  long  upon  a  provocation.  Secondly, 
let  them  be  prompt  and  ready  to  give  aids  and  succours  to  then: 
confederates  and  allies,  as  it  ever  was  with  the  Komans ;  inso- 
nmch,  as  if  the  confederate  had  leagues  defensive  with  divers 
other  states,  and  npon  invasion  offered  did  implore  their  ude 
•everally,  yet  the  Romans  would  ever  be  the  foremost  and 
leave  it  to  none  other  to  have  the  honour.  As  for  the  wars 
which  were  anciently  made  on  the  behalf  of  a  kind  of  party  or 
tacit  conformity  of  estate,  I  do  not  see  how  they  may  be  well 
justified ;  aa  when  the  Romans  mode  a  war  for  the  liberty  of 
Greece;  or  when  the  Lacedemonians  and  Athenians  made 
wars,  to  set  up  or  pull  down  democracies  and  oligarchies ;  or 
when  wars  were  made  by  conunonwealths  and  princes,  under 
tiie  pretmcA  of  justice  or  protection,  ta  deliver  the  subjects  of 
otliers  from  tyranny  and  oppresnon,  and  the  like.  Let  it 
as 
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Boffioe  for  tlie  pnaenti  that  do  eetate  expect  to  be  great  ibat  is 
not  awake  apoo  astj  just  occa^on  of  arming. 

No  body  can  be  healthful  without  exercise,  neither  natural 
body  nor  politic ;  and  certunly  to  a  Ungdom  or  estate  a  just 
and  honourable  war  is  the  true  exercise.  A  civil  war  indeed 
is  like  the  heat  of  a  fever ;  but  a  foreign  war  is  like  the  heat  of 
exercise,  and  serves  most  of  all  to  keep  the  body  in  bealth.  For 
in  a  slodiM  peace  both  courage  will  effeminate  and  manners 
corrupt.  But  howsoever  it  be  for  happiness,  without  all  ques- 
tioQ  for  greatness,  it  makes  to  be  still  fen-  the  most  part  in  arms; 
and  the  etrei^^  of  a  veteran  army  (though  it  be  doubtless  a 
ooatly  bunness),  always  on  foot,  is  that  which  commonly  gives 
the  law,  or  at  least  the  reputation  amongst  all  neighbour  states, 
as  may  be  well  seen  in  Spun ;  which  has  had,  in  one  part  or 
other,  a  veteran  army  almost  continually,  now  by  the  space  of 
ox- score  years. 

To  be  master  of  the  sea,  is  an  abridgment  of  a  mimarchy. 
Cicero  writing  to  Atticus  of  Pompeya  jweparation  against 
Ciesar,  says,  "  Fompey'a  counsel  ia  plainly  that  of  Themistode^ 
for  he  thinks  that  whoever  is  master  of  the  sea  is  master  df  the 
empire." '  And  without  doubt  Pompey  had  tired  out  and  re- 
duced Cesar,  if  upon  vun  confidence  he  had  not  left  that  way. 
We  see  the  great  effects  of  battles  by  sea  from  muiy  instances. 
The  battle  of  Actinm  decided  the  empire  of  ihe  world.  The 
battle  of  Lepanto  arrested  the  greatness  of  the  Turk.  There 
be  certunly  many  examples  where  sea-fights  have  put  an  end 
to  the  war ;  but  this  is,  when  princes  or  states  have  risked  their 
whole  fortune  upon  the  battles.  But  thus  much  is  certain, 
that  he  that  commands  the  sea  is  at  great  liberty,  and  mfty  take 
as  mudi  and  as  little  of  the  war  as  he  will ;  whereas  those 
that  be  strongest  by  land  are  many  times  nevertheless  in  great 
struta  Sorely  at  this  day  with  us  of  Europe  the  advanti^  of 
strength  at  sea  (which  ia  one  of  the  prindpal  dowries  of  this 
kingdom  of  Great  Britun)  is  great ;  both  because  most  of  the 
kingdoms  of  Europe  are  not  merely  inland,  but  ^rt  with  the 
sea  most  part  of  their  compass ;  and  because  the  wealth  and 
treasures  of  both  Indies  seem  in  great  part  but  an  accessory  to 
the  command  of  the  sea. 

The  wars  of  latter  ages  seem  to  be  made  in  the  dark)  in 
respect  of  the  glory  and  honour  which  reflected  upon  men  feKutlie 
'  Clc  Ep.  >d  Att  z.  e. 
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wan  ID  aiuaent  time.  There  be  now  for  martift!  encouragemeBt 
amte  degrees  and  orders  of  chivalry,  which  Devertheless  are 
conferred  promiscnoiuly  upon  soldiers  and  no  aoldierB;  and 
some  remembrance  perhaps  upon  the  escutcheon,  and  some 
hospitals  for  maimed  soldiers,  and  such  like  things.  But  in 
ancient  times,  the  trophies  erected  upon  the  place  of  the  victory, 
the  ftmeral  laudatives  and  monuments  for  those  that  died  in  the 
wars,  the  crowns  and  garlands  personal,  the  style  of  emperor, 
which  the  great  kings  of  the  world  afterwards  borrow^,  the 
triumphs  of  the  generals  upon  their  return,  the  great  donatives 
and  lai^esees  to  the  soliUers  upon  the  di&bandiug  of  tiie  armies, 
tiiese,  I  say,  and  such  like  dazzling  honours,  were  things  able  to 
inflame  tdl  men's  courage  and  ezdte  even  the  coldest  breast ;  but 
above  all,  that  of  the  triumph  among  the  Romans  was  not  a 
pageant  or  gaudery  but  one  of  the  wisest  and  noblest  institutions 
tiiat  ever  was.  For  it  cont^ed  three  things,  honour  to  the 
general,  riches  to  the  treasury  out  of  the  spoils,  and  donatives  to 
the  army.  But  that  honour  perhaps  were  not  fit  for  monar- 
chies, except  it  be  in  the  person  of  the  monarch  himself  or  his 
eons ;  as  it  came  to  pass  in  the  times  of  the  Boman  emperors, 
who  did  appropriate  the  actual  triumphs  to  themselves  and  their 
sons  for  such  wars  as  they  achieved  in  person,  and  left  only 
ibr  wars  achieved  by  subjects  some  triumphal  garments  and 
cnsigna  to  tiie  generaL 

To  conclude :  no  man  can,  by  taking  thought,  as  tlie  Scripture 
Buth,  "add  one  cubit  to  his  stature  "'  in  this  little  model  of  a  man's 
body ;  but  in  the  great  frame  of  kingdoms  and  commonwealths 
it  u  in  the  power  of  princes  or  states  to  add  amplitude  and 
greatness  to  th^  kiogdoms.  For  by  wisely  introducing  such  or- 
dinances, constitutions,  and  custcons,  as  we  have  now  touched, 
and  oUiers  like  them  they  may  sow  greatness  to  their  posterity 
and  succesnon.  But  these  counsels  are  commonly  not  observed, 
but  left  to  take  their  chance. 

Soch  then  are  the  Noughts  that  now  oocor  to  me  touching 
the  extenraon  of  empire.  But  what  avails  this  consideTation, 
seung  that  the  Soman  is  supposed  to  have  been  the  last  of 
earthly  monarchies?  Yet  because  the  extension  of  empire 
was  set  down  as  the  last  of  the  three  political  duties,  I  could 
not  have  passed  it  by  altogetJier  without  deviating  from  my 
■  St.  iUtth.  tL  S7.  i  St  Lake,  xU.  80. 
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proposed  course.  There  remains  now  the  other  of  the  two 
deGcients  which  I  meotioned  ;.namel7,tbe  treatise  of  UniverBal 
JuatJce,  or  the  Foontuns  of  E^quity . 

All  who  have  written  concerning  laws  hnve  written  eitlier 
as  pbitoBophers  or  lawyers.  The  philosophers  I&7  down  many 
precepts  fair  inai^nment,  butnot  applicable  to  use:  the  lawyers, 
being  subject  and  addicted  to  the  positive  rules  either  of  the  laws 
of  thdr  own  country  or  else  of  the  Boman  or  Pontifical,  have 
no  freedwn  of  opinion,  but  as  it  were  talk  in  bonds.  But 
surely  the  consideration  of  this  properly  belongs  to  statesmen, 
who  best  understand  the  condition  of  civil  society,  welfare  of  the 
people^  natural  equity,  customs  of  nations,  and  different  forms 
of  government;  and  who  may  therefore  detenoine  laws  by  the 
rules  and  principles  both  of  natural  equity  and  policy.  Where- 
fore let  it  be  my  present  object  to  go  to  the  fountains  (^  justice 
and  public  expedient^,  and  endeavour  with  reference  to  the 
several  provinces  of  law  to  exhibit  a  character  and  idea  of 
justice,  in  general  comparison  with  which  tiie  laws  of  particular 
states  and  Idngdoms  may  be  tested  and  amended.  I  will  now 
therefore  according  to  my  costom  set  forth  an  example  there<^ 
in  one  of  its  heads. 

ExampU  of  a  TreaHse  on  Univertal  Justice  or  the  FoutUairu 
of  Equity,  by  Aphorism! :  one  Title  <^  it, 

PREFACE. 

APHQBISM  I. 
In  Civil  Society,  eitiier  law  or  force  prevuls.  But  there 
is  a  kind  of  force  which  pretends  law,  and  a  kind  of  law  which 
savours  of  force  rather  than  eqiuty.  Whence  there  are  three 
fountains  of  injuetice  ;  namely,  mere  force,  a  malicious  ensnare* 
ment  under  colour  of  law,  and  harshness  of  the  law  itsel£ 

AFHOBIBH    2. 

The  ground  on  which  private  right  rests  b  this.  He  who 
commits  an  injury,  receives  either  pleasure  or  profit  from  the 
act,  but  incurs  danger  from  the  precedent.  For  olhers  do  not 
share  in  the  particular  pleasure  or  profit,  but  look  upon  the  pre- 
cedent as  concerning  themselves  And  hence  they  readily  agree 
to  protect  themselves  by  laws,  that  the  course  of  injury  may 
not  come  round  to  them  in  turn.  But  if  through  the  state  of 
the  times,  and  a  communion  of  guilt,  it  happen  that  those 
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whom  B  lav  protects  are  not  bo  mimeroiu  or  bo  powerful  u  those 
whom  it  endangerB,  k  party  is  mode  to  overthrow  the  law ;  and 
this  is  <rften  the  case. 

AFHOBISH  3. 
Private  right  depends  upon  the  protection  of  public  right. 
For  the  law  protects  the  people,  and  magietrateB  protect  the 
laws;  but  tlie  aathority  of  the  magistrates  depends  on  the 
soverdgD  power  of  the  goTermnent,  the  structure  of  the  con- 
Btitutitm,  and  the  fundamental  laws.  Wherefore,  if  this  part 
of  the  constitatioa  be  sound  and  healthy,  the  laws  will  be  of 
good  effect,  but  if  not,  there  will  be  little  aecurity  in  them. 

AFHOBISH  4. 

It  is  not  however  the  only  object  of  public  law,  to  be  at- 
tached as  the  guardian  of  private  right,  to  protect  it  from 
violation  and  prevent  injuries;  but  it  extends  also  to  religion, 
anus,  discipline,  ornaments,  wealth,  and  in  a  word,  to  eveiy- 
thing  that  regards  the  well-being  of  a  state. 
AFHOBISH  5. 

The  end  and  scope  which  laws  should  have  in  view,  and  to 
which  they  should  direct  their  decrees  and  sanctJons,  Ib  no  other 
than  the  happiness  of  the  citizens.  And  this  will  be  effected* 
if  the  people  be  rightly  trained  in  piety  and  religion,  sound 
in  nxoalily,  protected  by  arms  against  foreign  enemies,  guarded 
by  the  shield  of  the  laws  agvnst  dvil  discords  and  private  injuries, 
obedient  to  the  government  and  the  magistrates,  and  ridi  and 
flourishing  in  forces  and  wealth.  And  for  all  these  objects 
laws  are  the  sinews  and  instniments. 
AFHOBISH  6. 

Una  end  the  best  laws  attun,  but  many  pass  wide  it  For 
there  is  a  strange  and  extreme  difference  in  laws ;  some  being 
exoenent,  some  moderately  good,  and  others  entirely  vicious. 
I  will  therefore  Bet  down,  according  to  the  best  of  my  judgment, 
what  may  be  called  certun  "laws  of  laws,"  whereby  we  may 
derive  informatioQ  as  to  the  good  or  ill  set  down  and  determined 
ID  every  law. 

AFHOBISH   7. 

7.  But  before  I  proceed  to  the  actual  body  of  particular 
kws,  I  will  take  a  brief  survey  of  the  virtues  and  digmties  of 
laws  in  generaL  That  law  may  be  set  down  as  good,  ^luoh  ia 
certain  ia  meaning,  just  in  precept,  convenient  in  execution. 
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flgremble  to  the  form  of  govenunent,  and  piodactive  of  'nrtoe 
in  tlioBe  that  live  under  it 

TITLE  L 

OJ  the  Primary  Dignity  o/Iaubs,  that  they  be  certain. 

APHOBISU   6. 

Certunty  is  to  essentaal  to  law,  that  law  cannot  even  be  jnst 
witliout  it.  **  For  if  the  trumpet  give  an  nncertiun  sound, 
who  shall  prepare  hunself  to  the  battle  ?  "*  So  if  the  law  ^ve 
an  uncertain  sound,  who  shall  prepare  to  obey  it?  It  ought 
therefore  to  warn  before  it  strikes.  It  is  well  said  also,  "  That 
that  is  the  best  law  which  leaves  least  to  the  discredon  of  the 
judge ; "  *  and  lliis  comee  from  the  certainty  of  it 
AFHOBISH  9. 
Uncertainty  of  laws  is  of  two  binds ;  the  one,  where  no  law 
is  prescribed ;  the  other,  where  the  law  is  ambiguous  and  obscure. 
We  must  therefore  speak  first  of  cases  omitted  I^  the  law,  that 
in  these  also  we  may  find  some  role  of  cettMuty, 

Of  CoMet  omUted  by  the  Lam. 
APHORISM  10. 
The  Dariow  compass  of  human  wisdom  cannot  take  in  all  the 
cases  which  time  may  discover;  whence  new  and  (Huitted 
cases  oft«n  present  themselves.  For  these,  the  remedy  or 
supplement  is  threefold ;  namely,  by  reference  to  ramilar  oases, 
by  employment  of  examples  which  have  not  yet  grown  into  lawj 
and  by  jurisdictions  empowered  to  decide  according  to  the 
arbitration  of  a  good  man  and  sound  discretion,  wheUier  they 
be  Fnetorian  or  Censorian  Courts. 

Of  Seference  to  Similar  Caaet,  and  the  £!xtensiom  of  Lawt, 
AFHOBI8H   11. 

In  omitted  oaeea,  the  rule  of  law  is  to  be  drawn  from  oasea 
umilar  to  them,  but  with  caution  and  judgment ;  wheron  the 
following  rules  are  to  be  observed :  Let  reason  be  esteemed 
prolific,  and  custom  barren.  Custom  must  not  make  cases. 
Whatever  therefiwe  is  received  contrary  to  the  reason  of  a 
law,  or  even  where  its  reason  is  obscure,  must  not  be  drawn 
into  consequence. 

>  1  Cortalth.  zlT.  8.  ■  AiM.  Bhet  L  1. 
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APHOBim    12. 

Ch«ftt  paUic  good  djaw8  omitted  cues  to  itedf.  Wberefore 
whcD  any  law  notoriously  and  to  bu  extraordinary  degree 
respects  and  procures  the  good  of  Hie  people,  let  its  interpreta- 
tion be  wide  and  oomprehenaive. 

APHOBISM   13. 

It  is  hanli  to  torture  laws,  in  order  that  laws  may  torture  men. 
We  would  not  therefore  that  penal,  much  less  capital  laws  be 
extended  to  new  offences.  If  however  the  offence  be  old  and 
taken  cognizance  of  by  the  laws,  but  the  prosecution  thereo 
&11  Tipon  a  sew  case,  unprovided  for  by  the  laws,  we  ought  by 
all  means  to  depart  &om  the  decrees  of  law  rather  than  leave 
ofieoces  unpunished. 

AFHOBISH   14. 

In  statutes  which  directly  repeal  Ihe  common  law  (eepetnally 
in  matters  of  freqaent  occorrence  and  long  standing),  we 
apinove  not  the  proceeding  by  similarity  to  cases  omitted. 
For  when  the  state  has  long  been  without  the  entire  law,  and 
tiiat  too  in  expressed  cases,  there  is  little  danger  in  allowing 
the  cases  omitted  to  wmt  for  a  remedy  from  a  new  statute. 

AFHOBISH  15. 
Statutes,  which  have  a  manifest  relation  to  &e  time  when  they 
were  made  and  spring  out  of  a  temporary  emergency  of  state, 
when  the  state  of  the  timea  is  altered,  ahoold  have  all  th^ 
dae,  if  they  retain  their  authority  in  the  cases  proper  to  them ; 
for  it  wooM  be  preposterous  to  wrest  them  to  omitted  oases. 

APHOBISH   16. 

Consequence  does  not  draw  consequence,  but  the  extension 
^onld  stop  within  the  next  cases;  otherwise  there  will  be  a 
gradual  lapse  into  dissimilar  cases,  and  sharpness  of  wit  will 
have  greater  power  thwi  authority  of  law. 

AFHOBIHM   17. 

When  laws  and  statutes  are  ooadse  in  style,  extend  freely ; 
when  they  enumerate  particular  cases,  more  cautiously.  For 
as  exception  corroborates  the  application  of  law  in  cases  not  ex- 
cepted, so  enumeration  invalidates  it  in  cases  not  enumerated. 

APHOBISH   18. 
An  explanatory  statute  stops  the  streams  of  the  statute  which 
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it  explains,  and  neither  of  them  admit  of  eztonsion  al^rwarda. 
For  the  judge  must  not  ioake  a  saper-exteodon,  when  tin  law 
has  ODce  begun  an  exteneion. 

APHOBIBM  19. 

Fonnality  of  words  and  acta  admits  not  of  an  extension  to 
eimilar  cases.  For  fonnality  loees  its  character  when  it  passes 
from  onstom  to  discretion ;  and  the  introdnction  of  new  things 
destroys  the  majesty  of  the  old. 

APHORISM  20. 

The  extension  of  the  law  to  posthumous  cases,  which  had  no 
existence  at  the  lime  of  the  passing  of  the  law  is  easy.  Fta 
where  a  case  could  not  he  expressed,  as  having  no  existence, 
a  case  omitted  is  taken  for  a  case  expressed,  if  there  be  the 
same  reason  for  it. 

Enough  then  on  the  extensions  of  laws  in  coses  omitted.  I 
w31  now  speak  of  the  employment  of  examples. 

On  ExampUt,  and  their  Ute. 
APH0BI8H  21. 

I  now  come  to  speak  of  examples,  from  which  justice  is  to 
be  derived  when  the  law  is  defident.  Of  cnstom,  which  is  a 
kind  of  law,  and  of  examples  which  by  6^quent  use  have 
passed  into  custom  as  a  tacit  law,  I  will  speak  in  their  place. 
But  here  I  will  speak  of  such  examples  as  happen  seldom 
and  at  distant  intervals,  and  have  not  yet  acquired  the  force 
of  law ;  to  show  when,  and  with  what  caution,  the  rule  of  juslioe 
may  be  sought  from  them  where  the  law  is  deficient. 

AFH0BI8H  22. 

Examples  are  to  be  sought  from  good  and  moderate  times, 
not  from  such  as  are  tyrannical,  factious,  or  dissolute.  For 
those  belon^ng  to  suoh  times  are  spurious  in  their  origin,  and 
rather  injurious  than  instructive. 

APHORIBH  23. 
Of  examples  the  latest  are  to  be  accounted  the  safest  For 
why  should  not  that  which  has  been  lately  done  without  any 
sabaequent  inconvenience  be  done  again  ?  But  yet  they  have 
less  authori^ ;  and  if  it  happen  that  a  reform  be  needed,  modem 
examples  savour  more  of  their  own  age  than  of  right  reason. 
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APBOBIBH  24. 

Aiuaent  examples  are  to  be  received  cautionaly,  and  with 
proper  selection.  For  the  lapse  of  lime  makes  many  alterar 
tioDS,  so  that  what  in  respect  of  time  appears  ancient  is,  hj 
reason  of  the  confiision  which  it  makes  and  its  inconfonnity  to 
the  present  state  of  things,  really  new.  Wherefore  the  best 
examples  ate  those  of  the  middle  time,  or  else  such  a  time  as  is 
most  in  conformity  with  the  present  age ;  and  this  is  sometimes 
to  be  found  in.a  more  remote  age  rather  than  in  that  imme- 
diately preceding. 

AFHOBISM  25. 

Keep  within,  or  radier  on  this  nde  of  the  Umits  of  the 
example,  and  on  no  account  go  beyond  them.  For  where 
there  is  no  role  of  law,  everything  should  be  looked  on  with 
snspifuon;  and  therefore,  as  in  obscure  cases,  be  very  careful 
how  yon  proceed. 

APHOBI8H   26. 

Beware  of  fragments,  and  epitomes  of  examples ;  and  look 
carefuUy  into  the  whole  of  the  examples  with  all  the  process 
tbereo£  For  if  it  be  unreasonable  to  judge  of  part  of  a  law, 
without  examining  the  whole ;  much  more  ought  this  to  have 
weight  in  examples,  the  use  whereof  is  doubtful,  if  they  do  not 
exactly  correspond. 

APH0EI8M  27. 
It  is  of  great  importance  through  what  hands  examples 
have  passed,  and  by  whom  they  have  been  sanctioned.  For  if 
they  have  only  passed  among  clerks  and  secretariee,  in  the 
ordinary  course  of  the  court,  without  the  manifest  knowledge 
cf  the  higher  officers ;  or  among  the  teacher  of  all  errors,  the 
people ;  they  are  to  be  condemned  and  held  of  little  account. 
But  if  they  have  passed  under  die  eyes  of  senators,  judges,  or 
the  princi[nl  courts,  in  such  a  manner  that  they  must  needs 
have  been  strengthened  by  at  least  the  tacit  approval  of  the 
judges,  they  are  entitled  to  more  authority. 

APBOBISH  28. 

Examples,  which  even  though  they  have  been  little  used  have 

been  published,  yet  having  been  well  debated  and  ventilated 

in  disootarse  And  discussion,  deserve  more  authority ;  but  those, 

whidi  have  lain  as  it  were  buried  in  desks  and  archives  and 
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have  openly  paased  into  oblivion,  deserve  Icbb.  .  For  examples 
Hke  waterB  are  most  wkoleeome  in  a  nmning  stream. 

APHOBIBM  29. 
lizamples  which  have  reference  to  laws  should  not  be  sought 
firom  historians,  but  irom  public  acts  and  tlie  more  careful  tradi- 
tions. For  it  is  a  misfortune  even  of  the  best  historianB,  that  they 
do  not  dwell  sufSdently  apon  laws  and  judical  acts ;  or  if  by 
chance  they  use  some  diligence  therein,  yet  they  differ  greatly 
from  the  authentic  reporters. 

APHORISM  30. 
An  example,  which  the  same  or  the  aocceeding  age  has 
upon  the  reonrrence  of  the  case  rejected,  should  not  be  readily 
re-admitted.  For  the  bet  tliat  it  was  once  adopted  does  not  tell 
so  much  in  its  favour,  as  llie  subsequent  abandonment  tells 
agUDStiL 

APHORISM  31. 

Examples  are  to  be  used  for  advice,  not  for  rules  and  orders. 
Wherefore  let  them  be  so  employed  a8  to  turn  the  authority 
of  die  past  to  the  use  of  the  present. 

Enough  then  of  instruction  from  examples  where  the  law 
is  deficient.  I  must  now  apeak  of  the  Courts  Fnetorian  and 
Censorian. 

On  Court*  Fi-atorian  and  Censorian. 
APBORIBH  32. 

Let  there  be  courts  and  jurisdietiDnB  to  determine,  by  the 
judgment  and  discretion  of  a  conscientious  man,  when  the  rule 
of  the  law  is  deficient.  For  the  law  (as  has  been  befwe  sud) 
cannot  provide  for  all  cases,  but  is  adapted  to  meet  such  as 
generally  occur.  And  time,  according  to  the  ancient  saying,  is 
the  wisest  of  all  things  ',  and  daily  creates  and  invents  new  cases. 
APHORISM  33. 

Fresh  cases  happen  both  in  criminal  causes  which  reqture 
punishment,  and  in  civil  causes  which  require  relief.  The  courts 
which  take  cognizance  of  the  former  I  call  Ceii8(nian,  those 
whidi  respect  the  latter,  Pnetorian. 
APHOBISM  34. 

Let  the- Censorian  Courts  have  power  and  jurisdiotion,  not 

■  Xta.  ndL  IIL  3.  S. 
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onlj  to  punish  new  ofiencea,  but  alao  to  iocreafie  the  pnniBli- 
menta   appointed  by  law  for  old  ones,  where  the   cases  sre 
heinoaB  and  enormoua,  provided  they  are  not  capital.     For  an 
eoormoua  crime  has  somewhat  of  the  nature  of  a  new  ooe. 
Af  HOSIBH  35. 

In  like  maimer  let  the  Pretorian  Courts  have  power  both  to 

abate  the  rigor  of  the  law  and  to  supply  its  defects.     For  if 

relief  is  due  to  a  person  whom  the  law  has  neglected,  much 

more  is  it  due  to  one  whom  it  has  wounded. 

APHOBISH  36. 

Let  these  Pnetorian  and  Cenaorian  Conrts  entirely  confine 
themselvee  to  mcmstrona  and  extraordinary  cases,  and  not  en- 
croach upon  the  ordinary  jurisdictions,  lest  Hiey  rather  tend  to 
supplant  than  to  supply  the  law, 

AFHOBIBM  37. 

Let  these  jorisdictionH  reside  only  in  tlie  supreme  courts,  and 
not  be  shared  by  the  lower;  for  the  power  of  supplying,  ex- 
tending, and  moderating  laws,  differs  little  from  tliat  of  making 
them. 

APHOBIBU   38. 

Let  not  these  courts  be  entrusted  to  the  chaise  of  one  man, 
bnt  let  them  consist  of  many.  And  let  not  the  decrees  go 
forth  in.  silence,  but  let  the  judges  give  the  reasons  of  their 
decision,  and  that  openly  and  in  fiill  court ;  so  that  what  is 
free  to  p(»nt  of  power  may  yet  be  restrained  by  regard  to 
chwacter  and  reputation. 

APHOBISH  39. 

Let  there  be  no  authority  to  shed  blood ;  nor  let  sentence  be 
pronounced  in  any  court  upon  capital  cases,  except  according  to 
a  known  and  certun  law.  God  himself  denounced  death  before 
he  inflicted  it.  Nor  should  a  man  be  deprived  of  lus  life,  who 
did  not  first  know  that  he  was  rialcing  it. 
APHOEISM  40. 

In  the  Censorian  Coorts,  let  there  be  opportunity  for  three 
verdicts;  that  the  judges  may  not  be  obliged  to  acquit  or  con- 
demn, bnt  be  at  liberty  to  declare  the  fact  "not  proven." 
And  bewdes  the  penalty,  let  there  be  power  also  to  inflict  a 
note  or  mark;  such  I  mean  as  shall  not  extend  to  aotnal 
pmushment*  bnt  may  end  either  in  admomtion  only,  or  in  a 
light  disgrace ;  pniushing  the  offender  as  it  were  with  a  blniii. 
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APH0BI8H  41. 
la  Censorian  Courte,  let  the  commencements  and  middle 
acts  of  alt  great  crimes  and  offences  be  punielied,  even  tliougit 
tlie  end  be  not  consummated.  And  let  this  be  even  the  prin- 
cipal use  of  these  courts  *,  for  it  is  aa  welt  the  part  of  severity 
to  pnnish  the  commencements  of  crimes,  as  of  mercy  to  prevent 
iheir  completion,  by  punishing  the  intermediate  acts. 

APBOBISH  42. 

Especial  care  must  be  talcen  in  Praetorian  Courts,  not  to 

afford  relief  in  such  cases  aa  the  iaw  has  not  so  much  omitted, 

as  despised  for  their  unimportance,  or  for  their  odious  nature 

judged  unworthy  of  redress. 

AFHOBIBH  43. 
It  is  of  the  greatest  importance  to  the  certtunty  of  laws  (of 
which  I  am  now  treating),  that  Frstorian  Courts  be  not  allowed 
to  swell  and  overflow,  so  as,  under  colour  of  mitigating  the 
rigour  of  the  law,  to  break  its  strength  and  relax  its  unews, 
by  drawing  everything  to  l>e  a  matter  of  discretioa. 

AFHOBISH  44. 

Let  not  the  Fnetorian  Courts  have  authority,  under  any 
pretext  of  equity,  to  decree  ^unst  an  express  statute.  For  in 
that  case  the  judge  would  pass  into  the  legislator,  and '  every- 
thing would  be  at  discretion, 

APHORISM  45. 

Some  hold  that  the  jurisdiction  which  decrees  according 
to  equity  and  conscience,  and  that  which  proceeds  according 
to  strict  justice,  ought  to  be  deputed  to  the  same  courts ;  but 
others  would  haYe  them  kept  separate.  I  am  clearly  for  keep* 
ing  them  separate.  For  if  there  be  a  mixture  of  jurisdictions, 
the  distinction  of  cases  will  not  be  retuned,  but  discretioa 
will  in  the  end  supersede  the  law. 

APHOBISU  46. 

The  Pnetor's  Table  at  Some,  wherein  he  set  down  and 
published  the  rules  by  which  be  meant  to  judge,  was  not  es- 
tablished without  good  reason.  And  after  this  example,  judges 
iu  the  Prtetorian  Courts  ought,  as  &r  as  posable,  to  propose 
certain  rules  for  themselves,  and  set  them  up  where  they  can  I>e 
seen  by  the  people.    For  as  that  is  the  best  law  which  leaves  the 
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least  to  the  discretioa  of  the  judge,  so  he  is  the  best  judge 
who  leaves  the  least  to  himself. 

But  I  will  treat  more  fully  of  these  courts  when  I  come  to 
speak  of  judgments ;  for  here  I  have  only  noticed  of  them  in 
passing,  in  what  way  they  remedy  and  supply  the  omissione  of 
law. 

Of  the  RetrotpeeHoe  Atpect  of  Law$. 
.   APHORISM  47. 

There  is  likewise  another  kind  of  supplement  to  omitted 
cases;  namely,  when  one  law  follows  and  amends  another,  and 
draws  the  omitted  cases  along  with  it.  And  this  is  done  by 
those  laws  and  statutes  which  are  called  retrospective.  But 
laws  of  this  kind  must  be  used  seldom,  and  irith  great  caution ; 
for  we  i^iprove  not  of  a  Janus  in  laws. 

APHOBISH  48. 
He  who  erades  and  narrows  the  words  or  meaning  of  a  law 
by  fraud  and  cavil  deserves  to  be  himself  ensnared  by  a  sub- 
sequent law.  And  therefore  in  cases  of  fraud  and  captious 
evasion  it  is  just  that  laws  should  be  retrospective,  and  be  of 
asnetance  one  to  the  other ;  that  a  man  who  pldts  to  deceive 
and  upset  the  present  laws  may  at  least  feel  tqtprehensiona 
ftom  fntore  ones. 

Af  HOBISK  49. 
Laws  which  strengthen  and  confirm  the  real  intentions  of 
acts  and  instruments  against  the  defects  of  fimns  and  usages 
very  properly  include  past  actions.  For  the  principal  incon- 
venience of  a  retroepectiTe  law  is  that  it  creates  distarbance ; 
but  confirmatory  laws  of  this  sort  tend  rather  to  peace  and 
the  settlement  of  past  transactions.  We  must  however  take 
care  not  to  call  in  question  matters  already  adjudged. 

APHOBIBM   50. 

It  must  be  observed  that  not  those  only  are  to  be  considered 
retrospective  laws  which  invalidate  acts  passed ;  but  those  like- 
wise which  prohibit  and  restrain  future  acts  as  necessarily  con* 
nected  with  the  past  Thus  a  law  which  should  prohibit  certun 
artisans  from  henceforth  selling  their  wares  seems  only  to  bear 
upon  the  future,  yet  it  operates  on  the  past ;  for  such  persons 
have  not  now  the  power  to  seek  their  living  in  another  way. 

VOL.   T.  « 
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AFHOBIBH  51. 
Eveiy  declaratoiy  law,  though  it  does  not  mention  the  past, 
jet  by  the  very  force  of  the  declaratioa  maat  needs  apply  to 
past  transactions.  For  the  interpretation  docs  not  date  fnan 
the  time  of  the  declaration,  bat  is  made  as  it  were  contem- 
porary with  the  law  itself.  And  therefore  enact  no  declaratory 
laws,  except  in  cases  where  they  may  be  justly  retrospective. 

And  here  I  end  that  part  which  treats  of  Uncert^ty  of  laws, 
where  no  law  exists.      I  must  now  speak  of  that  other  part, 
where  some  law  is  extant,  but  confused  and  obscure. 
Of  Ohteurity  of  Lava. 
AFHOBISU  52. 
Ohsctuity   of  laws  arises   from  four  sources;  either  from 
an  excessive  accumulation  of  laws,  especially  if  they  be  mixed 
with  such  as  are  obsolete;  or  &om  an  ambiguity,  or  wtut 
of  clearness  and  distinctneee  in  the  drawing  of  them;  or  from 
negligent  and  ill-ordered  methods  of  interpreting  law ;  or  lastly, 
frfxa  a  contradiction  and  inconustency  of  judgroeote. 

Of  Excessive  Accumulaiwn  of  Laws. 
APHOBISH  53. 

The  prophet  says,  "  He  shall  r^n  snares  upon  them."  '  But 
there  are  no  worse  snares  than  legal  snares,  especially  in  penal 
laws ;  if  being  infinite  in  number,  and  useless  tfarongh  the  lapse 
of  time,  instead  of  being  aa  a  lantern  to  the  feet  they  are  as 
nets  in  the  path, 

APHOBISH  54. 

There  are  two  ways  in  use  of  making  a  new  statute.  The  one 
confirms  and  strengthens  former  statutes  on  the  same  subject, 
and  then  makes  a  few  additions  and  alterations.  The  other 
repeals  and  cancels  all  former  enactments,  and  substitutes  an 
entirely  new  and  uniform  law.  The  last  method  is  the  beet 
For  by  the  former  t^e  enactments  become  confused  and  com- 
plicated, and  though  indeed  the  immediate  object  is  effected, 
yet  the  body  of  laws  is  in  the  meantime  corrupted.  But  in  the 
latter,  though  greater  care  is  required  in  deliberating  about 
the  law  itself,  and  former  acts  must  be  carefully  searched 
and  canvassed  before  it  pass ;  yet  it  is  the  best  course  for  securing 
harmony  in  times  to  come. 

>  Pnlm  iL  S. 
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APHOBIBH  55. 

The  AthenUoB  had  a  cnstom  of  appointing  six  men  to  examine 
every  year  tiie  contradictory  titles  of  thrar  laws  (which  they 
called  Antinomies)  and  to  report  to  the  people  such  as  could  not 
be  recoaciled,  that  a  definite  resolution  might  be  passed  ooncern- 
ing  them.  Af^r  their  example  let  tbe  legislators  of  every 
state  every  three  or  fire  years,  or  as  often  aa  it  appears  good, 
review  their  Antinomies.  And  let  tliese  be  first  examined 
and  drawn  np  by  commiseioners  appointed  for  the  purpose, 
and  then  laid  before  the  Parliament,  that  the  matter  may  be 
settled  and  established  by  vote. 

APHOBISM  56. 

Bat  let  there  not  be  too  great  an  eagerness  and  anxiety  to 
reconcile  or  salve  (as  they  tenn  it)  tliese  contradictory  titles 
by  fine  and  &r-fetched  distinctions.  For  this  is  a  web  of  the  wit ; 
which,  whatever  appearance  of  modesty  and  reverence  it  may 
bear,  most  yet  be  regarded  as  prejudicial,  seeing  that  it  makes 
the  whole  body  of  laws  ill-assorted  and  incoherent  It  is  there- 
fore far  better  to  let  the  worse  tities  drop,  and  leave  the  best 
to  stand  alone. 

APHOBISM  57. 

It  should  also  be  a  part  of  the  office  of  the  Commissioners  to 
propose  tiiat  obsolete  laws  and  such  as  have  &I1en  into  disuse 
should  be  repealed,  as  well  as  antinonues.  For  since  an  express 
statute  is  not  regularly  abolished  by  disuse,  it  comes  to  pass  that 
through  the  contempt  of  obsolete  laws  the  authority  of  the  rest 
is  somewhat  impaired.  And  from  this  ensues  a  torment  like 
that  of  Mezentius,  whereby  the  living  laws  are  stifled  in  the 
embraces  of  the  dead.  And  above  all  things  a  gangrene  in  our 
laws  IB  to  be  avoided. 

APHOBISH  58. 

Bat  in  the  meantime  let  the  Prtetorian  Courts  have  power  to 
decree  agtunst  laws  and  statutes  which  are  obsolete,  and  have  not 
lately  passed.  For  though  it  has  been  well  siud,  "  that  no  one 
ihould  be  wiser  Aan  the  laws," '  yet  this  must  be  understood  of 
waking  and  not  of  sleeping  laws.  Not  so  however  witii  more 
recent  statutes,  which  are  found  to  be  injurious  to  public  justice. 
The  power  of  giving  relief  in  this  case  should  be  lefl  not  to  the 
judge,  but  to  kings,  councils,  and  the  supreme  authorities  of 
>  Cr.  Ariit.  RbcL  I.  )6.  12. ;  uid  Thucfd.  <a  37. 
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the  state,  who  should  be  empowered  to  suBpecd  the  execution 
of  them  by  Acts  or  ProcIamationB,  till  the  re-aflaembUng  of 
Parliament  or  of  that  body  which  has  the  power  of  repealing 
them ;  lest  in  the  meantime  the  weliare  of  the  community  be 
endangered. 

Of  Nod  DigetU  of  Lams. 
APHORISH  59. 

But  if  the  laws  by  accumulation  have  grown  bo  Toltuninons, 
or  become  so  confused  that  it  is  expedient  to  remodel  them 
entirely,  and  reduce  them  to  a  sound  and  manageable  body,  let  it 
by  all  means  be  done ;  and  let  it  be  considered  a  heroic  work ; 
and  let  the  authora  thereof  be  justly  and  deservedly  redconed 
among  legislators  and  reformers  of  law. 
AFHOBISH  60. 

This  kind  of  expurgation  and  new  digest  of  laws  is  effected 
by  five  processes.  First,  let  obsolete  laws,  which  Justinian 
calls  old  fables ',  be  omitted.  Secondly,  let  the  most  approved 
antiuomiee  be  received,  and  the  rest  abolished.  Thirdly,  let  Ho- 
moumomiet,  or  laws  which  are  of  the  same  import  and  nothing 
else  but  reiterations  of  the  same  thing,  be  erased,  and  let  the 
one  which  is  the  most  perfect  among  them  be  retuned  in  place 
of  all  the  rest  Fourthly,  let  such  laws  as  determine  nothing, 
but  only  propose  questions,  uid  leave  them  undecided,  be 
dismissed  in  like  manner.  Lastly,  let  those  laws  which  are 
found  to  be  wordy  and  too  prolix  be  more  compressed  and 
abridged. 

APHOBISH  61. 

It  will  be  very  useful  in  a  new  digest  of  laws  to  digest  and 
arrange  separately  on  the  one  side  all  the  laws  received  as 
Common  Law,  the  existence  whereof  is  as  it  were  from  time 
immemorial ;  and  on  the  other  aide  die  statutes,  which  have 
from  time  to  time  been  superadded.  For  in  many  points, 
in  passing  judgment,  the  interpretation  and  adminbtration  of 
the  Common  Law  are  not  the  same  as  the  Statute  Law.  And 
this  was  the  plan  followed  by  Treboniaous  in  tlie  Digest  and 
Code. 

AFHOBISH  62. 

But  in  this  regeneration  and  reconstruction  of  the  lawsj  by 

all  means  retain  the  words  and  text  of  the  old  laws  and  law- 
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books,  though  it  be  neceseaiy  to  extract  them  by  scrape  and 
fT^;meii;t8 :  and  afterwards  connect  thenii  together  in  proper 
order.  For  although  ^b  might  perhaps  be  done  more  con- 
veniently, and,  if  you  look  to  tight  reason,  more  correctly 
also  by  a  new  text  than  by  patching  up  the  old ;  yet  in  laws 
we  ought  not  so  much  to  look  to  style  and  drawing  up  as  to 
authorify,  and  its  patron,  antiquity.  Otherwise  the  work  wonld 
appear  rather  a  matter  of  scholarship  and  method,  than  a  body 
of  commanding  laws. 

APHOBI8H   63. 

It  will  be  expedient  in  this  new  digest  of  laws  that  the  old 
volumes  do  not  altogether  jierish  and  pass  into  oblivion ;  but  that 
they  be  preserved  at  least  in  libraries,  though  the  ordinary  and 
promiscuous  use  of  them  be  prohibited.  For  in  important  cases 
it  will  not  be  amiss  to  examine  and  consider  the  successive 
changes  which  have  taken  place  in  past  laws.  And  surely  it 
is  a  reverent  thing  to  intermingle  antiquity  with  things  present. 
But  this  new  body  of  laws  ought  to  be  regularly  confirmed  by 
the  I^slative  power  of  the  state ;  lest,  under  pretence  of  digest- 
LDg  old  laws,  new  laws  be  secretly  imposed. 
APHOBIBH   64. 

It  were  desirable  that  this  inetauration  of  the  laws  should 
be  ludertoken  in  such  times  as  are  superior  in  learning  and 
experience  to  those  more  ancient  times  whose  works  and  acta 
Uiej  rense.  But  the  reverse  of  this  happened  in  the  work  of 
Justinian.  For  it  is  mi  unfortunate  circumstance,  when  by  the 
taste  and  judgment  of  a  less  wise  and  less  learned  generation 
the  works  of  the  ancients  are  mutilated  and  reconstructed  But 
that  is  often  necessary  which  is  not  best 

So  much  then  for  obscurity  of  laws  arising  irom  an  ex- 
cesrave  and  confused  accumulation  thereof.  I  now  come  to 
speak  of  the  ambiguous  and  obscure  drawing  up  of  them. 

Of  the  Coajkted  and  Obtcuri  Drawing  up  »f  Lawr. 
APHOBISU   63. 

Obscure  drawing  up  of  laws  arises  either  from  th^r  loquadty 
and  verbosity,  or  on  ihe  other  hand  from  an  excess  of  concise- 
ness, or  from  the  preamble  of  the  law  being  at  variance  with 
the  body. 
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APH0BI8H  66. 

I  must  now  speak  of  ilie  obacarity  of  laws  which  arises  from 
their  being  ill  drawn  up.  The  loquacity  and  prolixity  used  in 
the  drawing  up  of  laws  I  do  not  approve.  For  it  does  not  at  all 
secure  its  intention  and  purpose ;  but  rather  the  reverse.  For 
while  it  tries  to  enumerate  and  express  every  particular  case  in 
appo»te  and  appropriate  words,  expecting  greater  certunty 
thereby ;  it  does  in  fact  ruse  a  number  of  questions  about  words ; 
so  that,  by  reason  of  the  noise  and  strife  of  words,  the  interpra- 
tation  which  proceeds  according  to  the  meaning  of  the  law 
(which  is  the  juster  and  sounder  kind  of  interpretation)  is 
rendered  more  difficult. 

APH0EI8K  67. 

Not  that  I  therefore  approve  of  a  too  concise  and  affected 
brevity,  as  being  the  style  of  majesty  and  command,  especially 
in  these  times ;  lest  by  chance  the  law  should  become  like  a 
Lesbian  rule.'  We  must  therefore  tarn  at  a  mean,  and  lookout 
for  a  well-defined  generality  of  words ;  which  though  it  does 
not  attempt  to  express  aU  the  cases  comprehended,  yet  excludes 
with  Buffident  clearness  the  cases  not  ctnnprehended. 

APHOBISH   68. 

In  ordinary  laws  and  proclamations  of  state  however,  in  which 
lawyers  are  not  generally  consulted,  but  every  man  trusts  to 
his  own  judgment,  everything  should  be  more  fully  explained, 
and  pointed  out,  as  it  were  with  the  finger,  to  the  capadty  of 
the  people. 

APHOBISM  69. 

Nor  should  I  at  all  approve  of  the  preambles  of  laws,  which 
were  formerly  deemed  impertinent,  and  wluch  represent  laws  i&o- 
puting  and  not  ccanmanding,  if  we  could  endure  the  andent 
manners.  But  as  times  now  are,  these  preambles  are  necessarily 
used  in  most  cases,  not  so  much  to  explun  the  law,  as  to 
persuade  Parliament  to  pass  it,  and  also  to  satisfy  the  people. 
But  avoid  preambles  as  much  as  poseible,  and  let  the  law 
commence  with  the  enactment. 

AFBOBISH   70. 

Though  the  intention  and  purport  of  a  law  may  sometimeB 
be  well  gathered  from  the  [oe&ces  and  preambles,  yet  the 

■  Ct  Entm.  Adif.  L  S3«  and  c£  Arirt.  EtUct,  t.  I& 
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latitude  or  extension  tliereof  ehould  by  no  mews  be  sought  from 
thence.  For  the  preamble  often  selects  a  few  of  the  most 
plausible  and  specious  points  byway  of  example,  even  when  the 
law  contains  many  things  besides.  Or  on  the  other  hand  the 
law  sometimes  makes  many  restrictiona  and  limitations,  the 
reasons  whereof  need  not  be  inserted  in  the  preamble.  Where- 
fore the  extent  and  latitude  of  a  law  is  to  be  taken  from  the  body 
thereof ;  for  the  preamble  often  ^ther  exceeds  or  falls  short  of  it. 

AFH0BI8M  71. 
There  is  one  very  faulty  method  of  drawing  up  laws.  And  this 
is,  when  the  case  at  which  the  law  uma  is  fully  set  forth  in  the 
preamble;  and  then  from  the  force  of  the  word  "such"  or 
some  like  relative,  the  body  of  the  law  is  reflected  back  upon 
die  preamble,  which  is  thereby  inserted  and  incorporated  into 
the  law,  and  renders  it  both  more  obscure  and  less  safe.  For  the 
same  care  is  not  usually  employed  in  weighing  and  examining  the 
words  of  the  preamble  which  is  bestowed  on  the  body  of  the 
law  iteel£ 

But  this  part  of  the  nncertunty  of  laws,  arising  from  their 
being  ill  drawn  up,  I  will  treat  of  more  fully,  when  I  come 
aAerwards  to  the  interpretation  of  laws.  And  so  much  for 
the  obscure  drawing  up  of  laws ;  I  must  now  speak  of  the 
methods  of  expounding  law. 

Cfthe  Methods  of  Expounding  Law,  and  Bemoving  Ambiffuittet. 
APBOBIBM  72. 

There  are  five  melliods  of  expounding  law,  and  removing 
ambignitieB :  namely,  by  reports  of  judgments ;  by  authentic 
writers ;  by  auxiliary  books ;  by  prelections  j  or  by  the  answers 
and  decrees  of  learned  men.  AU  these  if  properly  institnted 
vill  be  of  great  service  against  the  obscurity  of  Uwe. 

Of  the  Beportinff  of  Judgments. 
AFHOBIBH  73. 

Above  all  things,  let  the  Judgments  delivered  in  the  Snpreme 
and  Prindpal  Courts  <m  important  cases,  especially  if  they 
be  doubtfid  and  contMu  some  difficidty  or  novelty,  be  dili- 
gently and  accnrately  taken  down.  For  judgments  are  the 
aodtoiB  of  laws,  as  laws  are  of  the  stat«. 
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AFHOBI8H  74. 
Let  tbia  be  the  method  of  taking  dowa  judgments  and  ccm- 
mitting  them  to  writing.  Rec<Hil  the  cases  precisely,  the 
jadgments  themselTes  word  for  word ;  add  the  reaeons  which 
the  judges  all^e  for  their  judgmenta ;  do  not  mix  up  the 
authority  of  coses  brought  forward  as  exunples  with  the  prin- 
cipal case ;  and  omit  the  perorations  of  counsel,  unless  they 
cont^n  sonkething  very  remarkable. 

Af  HOBISM  76. 

Let  the  reporters  be  taken  &om  the  most  learned  connselj 
and  receive  a  liberal  salary  from  the  state.  But  let  not  the 
judges  themselves  meddle  with  the  reports ;  lest  from  b«ng  too 
fond  of  their  own  opinions,  and  relying  on  their  own  aathori^> 
they  exceed  the  province  of  a  reporter. 
APHOBISH  76. 

Let  these  judgments  be  ^gested  in  chronolo^cal  order,  and 
not  by  method  and  titles.  For  such  writings  are  a  kind  of 
history  or  narrative  of  the  laws.  And  not  only  the  acts  them- 
selves, but  the  times  also  when  they  passed,  give  light  to  a  wise 
judge. 

OfAaiheTitic  WriUri. 

APHOBISH  77. 
Let  the  body  of  law  be  compoeed  only  of  the  laws  that  con- 
stitute the  Common  Law,  of  the  constitutional  l&ws  or  statutes, 
and  of  reported  jodgments.    Besides  these,  let  no  others  be 
deemed  autheutio,  or  at  least  let  the^  be  sparingly  accepted. 

APHOBISH  78. 
Nothing  contribntea  so  much  to  the  certtunty  of  lavre 
(whereof  I  am  now  treating),  as  to  keep  the  authentic  writanga 
within  moderate  bonnds,  and  to  get  rid  of  the  enormous  multi- 
tude of  anthora  and  doctors  of  laws.  For  by  them  the  meaning 
of  laws  is  distracted,  the  judge  is  perplexed,  the  proceedings 
are  made  endless,  and  the  advocate  lumself,  as  he  cannot 
peruse  and  master  so  many  books,  takes  refuge  in  abridgments. 
Perhaps  some  one  good  commentary,  and  a  few  daswc  authors, 
or  rather  some  few  selections  frcon  some  few  of  them,  may  be 
rec^ved  as  authentic  Let  the  rest  however  be  kept  for  use 
in  libraries,  that  the  judges  or  counsel  may  inspect  them  if 
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aeoeasiuy ;  bot  let  them  not  be  allowed  to  be  pleaded  in  oourt, 
OT  to  pua  into  aathoritiee. 

Of  Auxiliary  Booki. 

AFHOBISH  79. 

mie  edencQ  and  practice  of  tbe  lav  should  not  be  deprived 
of  nuxiliaiy  booka,  bat  raUier  well  fanuBhed  with  them.  These 
ore  of  six  kinds ;  n&mel7,  Institutes :  On  Terms  of  Law :  On 
Bulea  of  Law :  Antiquities  of  Laws :  Summaries :  and  Forma 
of  Pleading. 

APHOBISH  80. 
Students  and  novices  are  to  be  educated  and  trained  by  In- 
stitntee  to  take  in  more  readily  and  profoundly  the  higher  ports 
of  the  law.  Let  these  Institutes  be  arranged  in  a  clear  and 
perepiODOus  order.  Let  them  run  through  the  whole  private 
law,  not  omitting  some  things,  and  dwelling  too  long  on  others ; 
bot  ^ving  a  slight  sketch  of  all ;  eo  that  when  the  student 
craies  to  peruse  the  body  of  law  he  may  find  nothing  entirely 
new,  or  of  which  he  has  not  had  a  slight  notion  beforehand. 
But  touch  not  the  public  law  in  these  institutes,  but  let  that 
be  drawn  Irom  the  fonntuns  themselves. 

AfHOBISH   81. 

Constmet  a  commentary  oa  legal  terms ;  but  let  it  not 
enter  too  ourioosly  or  laboriously  into  on  explanation  of  tbeir 
foil  sense.  For  the  object  is  not  so  much  to  look  for  exact 
definitions  of  the  words,  as  for  explanations  to  make  the  way 
easier  in  reading  law  books.  And  let  not  this  treatise  be  digested 
in  the  order  of  the  alphabet,  bat  leave  that  to  an  index ;  and 
let  the  words  which  relate  to  the  same  tiiLog  be  arranged 
tt^etlier,  that  the  one  may  serve  to  ezpkun  the  other. 
AFHOBISH  83. 

A  good  and  careful  treatise  on  the  different  rules  of  law 
conduces  as  much  as  anything  to  the  certiunty  thereof;  and  it 
deserves  to  be  entrusted  to  the  ablest  and  wisest  lawyers. 
For  I  am  not  content  with  the  works  of  this  kind  which  are 
now  extant  The  collection  should  consist  not  only  of  the 
common  and  well  known  rules,  but  of  others  likewise  more 
Bubtie  and  abstruse,  which  may  be  gathered  &om  the  harmony 
of  laws  and  decided  cases;  such  as  are  sometimes  found  in 
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the  best  tables  of  contents ;  and  are  in  ^ct  the  general  dictates 
of  reason,  which  run  through  the  different  matters  of  Uw,  and 
act  as  its  ballast 

APHOBIBH  83. 
But  let  not  everj  decree  or  position  of  law  be  taken  for  a 
rule ;  as  ia  commonly  done)  ignorantly  eoou^.  For  if  this  were 
admitted  there  would  be  as  many  roles  as  laws;  for  law  is 
nothing  else  than  a  commanding  rule.  But  let  those  be  con- 
udered  rules  which  are  inherent  in  the  very  form  of  justice ; 
and  whereby  it  comes  that  for  the  most  part  nearly  the  same 
ruIoB  are  found  in  the  civil  laws  of  different  states ;  except 
perhaps  that  they  may  sometimes  vary  with  reference  to  Uie 
formB  of  constitutions. 

APHOBISH  84. 

After  a  rule  has  been  stated  in  a  concise  and  solid  fonn  of 
words,  let  examples,  and  such  decisionB  of  cases  as  are  most 
clear,  be  added  for  the  explanation ;  distinctions  and  exceptions 
for  the  limitation ;  and  kindred  coses  for  the  amplification  of 
the  rule. 

APHOBISH  83. 

It  is  a  sound  precept  not-  to  take  the  law  fnna  the  rules,  but 
to  make  the  rule  from  the  existing  law.  For  the  proof  is  not 
to  be  sought  from  the  words  of  the  rule,  as  if  it  were  the  text 
of  law.  The  rule,  like  the  magnetic  needle,  points  at  the  law, 
but  does  not  settle  it. 

APHOBIBH  86. 

Besides  the  body  of  law,  it  will  be  of  serrioe  likewise  to  take  a 
surrey  of  the  antiquities  thereof;  of  which  though  the  authori^ 
has  perished,  yet  the  reverence  still  remuns.  And  by  antiquities 
of  laws,  I  understand  those  writings  on  laws  and  judgmenta, 
whether  pubUshed  or  unpublished,  which  preceded  the  body 
of  law;  for  these  should  not  be  lost  Wherefore  select  the  most 
useM  of  them,  (for  many  will  be  found  to  be  frivolous  and  nn- 
profitable)  and  collect  them  into  one  volume;  that  old  iables,  as 
Trebonianus  calls  them,  may  not  be  mixed  up  witii  the  actual 
laws. 

APHOBISH  87. 

It  is  of  great  importance  to  practice,  that  the  whole  law  should 
be  arranged  in  order  under  tities  and  heads  ;  to  which  refer- 
ence may  be  made  at  once,  when  occasion  shall  reqiure  as  to  a 
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store  house  provided  for  present  wants.  SomniBiiee  of  this 
kind  boUi  redace  to  order  what  is  dispersed  in  the  law,  and 
abridge  what  a  diffuse  and  prolix.  But  we  must  take  care 
that  while  they  make  men  ready  in  practice,  they  do  not  make 
them  idlere  in  the  science  itself ;  for  their  busineas  is  to  facilitate 
the  recollection  of  the  law,  not  to  teach  it.  But  these  sum- 
maries  are  by  all  means  to  be  conatructed  with  great  care,  ac- 
curacy, and  judgment,  lest  they  cheat  the  laws. 

AFHOBIBH  88. 
Collect  the  different  forms  of  pleading  of  every  sort  For 
ihie  is  both  a  help  to  practice ;  and  besides,  these  forms  disclose 
the  oracles  and  mysteries  of  laws.  For  many  things  lie  con- 
cealed in  the  laws,  which  in  these  forms  of  pleading  are  more 
fully  and  cleariy  revealed ;  the  one  being  as  the  fist,  the  other 
as  the  open  hand. 

OfAiuweri  and  Opinioni. 

APHOBiaM  89. 
Some  means  should  be  devised  for  solving  and  clearing  away 
Ac  particular  doubts  which  from  time  to  time  arise.  For  it  is 
hard  that  they  who  desire  to  secure  themselves  from  error 
should  not  be  able  to  find  a  guide ;  but  that  their  actions  must 
themselves  run  the  risk,  there  heiag  no  means  of  knowing  the 
law  before  the  thing  is  done. 

AFHOBIBH   90. 

I  do  not  approve  that  the  answers  of  learned  men,  whether 
advocates  or  doctors  of  law,  given  to  those  who  ask  thor  advice 
on  a  point  of  law,  should  have  such  authority  that  the  judge 
should  not  be  allowed  to  depart  &om  their  opinions.  Let  the 
laws  be  taken  from  sworn  judges. 

APHOBISH  91. 

I  do  not  approve  that  men  should  make  trial  of  judgments 
under  feigned  persons  and  causes,  for  the  purpose  of  ascertain- 
ing what  the  rule  of  law  wiU  be.  For  this  lowers  the  majesty 
of  the  laws  and  is  a  kind  of  prevarication.  Besides,  it  is  un- 
eeemly  for  judicial  proceedings  to  borrow  anything  from  the 
stage. 

AFHOBIBH  92. 

Therefore,  let  judgments,  as  well  as  answers  and  opinions, 
proceed  from  the  judges  alone;  the  former  in  questions  on 
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pending  Boits,  the  latter  on  difficult  points  of  law.  And  let 
not  these  opinions,  whether  on  public  or  private  matters,  be 
demanded  from  the  judges  themselves,  (for  tliat  were  to  turn 
the  judge  into  an  advocate) ;  but  &om  the  king  or  state.  Let 
the  king  or  state  refer  them  to  the  judges.  Let  the  judges 
thus  authorised  hear  the  pleadings  of  the  advocates,  whetlier 
selected  by  the  parties  themselves,  or  (if  necessary)  appointed 
by  the  judges  themselves,  and  the  arguments  on  both  sides ; 
and  after  deliberating  on  the  case  let  them  deliver  and  declare 
the  law.  Let  these  opimons  be  recorded  and  published  among 
judgments,  and  be  of  equal  authority  with  them. 

Of  Prelectiona. 

APHOBISU  93. 
Let  the  lectures  and  exenusea  of  those  who  study  and  labour 
at  the  law  be  so  ordered  and  instituted,  as  rather  to  set  legal 
questions  and  controvereies  at  rest,  than  to  ruse  and  excite 
them.  For  at  present  there  are  nothing  but  schools  and  in- 
stitutions for  multiplying  altercations  and  controversies  on  points 
of  law,  as  if  for  the  display  of  wit.  And  this  evil  is  also  an 
old  one.  For  it  was  likewise  the  pride  of  antiquity,  as  by  sects 
and  factions,  to  keep  alive  a  number  of  questions  of  law,  rather 
than  to  settle  them.     Let  this  however  be  provided  agunat 

Of  lacojuittency  of  Jttdgmtntt. 

Af  nOBIBH  94. 
Lioonttstency  of  judgments  arises  ^ther  from  an  inunntore 
and  hasty  deciuon,  or  from  the  rivalry  of  Courts,  or  fttau  a  bad 
and  ignorant  reporting  of  judgments,  or  fmn  too  great  facility 
being  given  for  their  reversal.  Care  therefore  should  be  taken 
t^t  judgments  proceed  after  mature  deliberation;  that  conrts 
preserve  mutual  respect  for  one  another ;  that  judgments  be 
futhfully  and  wisely  reported ;  and  that  the  way  to  a  repeal  of 
judgments  be  narrow,  rocky,  and  as  it  were  paved  with  flint 
stones. 

APHOBISH  95. 
If  judgment  be  given  on  any  case  in  a  principal  court,  and 
a  similar  case  occur  in  any  other,  do  not  proceed  to  pass 
judgment  till  a  consultation  has  been  held  in  some  general 
assembly  of  the  judges.  For  if  it  be  that  previous  decisions 
must  be  rescinded,  at  least  let  them  be  interred  with  honour. 
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APHOBIBH  96. 

That  Courts  Bhcmld  fence  and  digpnte  about  jarisdiction  is 
natoral  to  bumamtj ;  the  rather  because  of  a  fooliBli  doctrine,  that 
it  ia  the  part  of  a  good  and  active  judge  to  extend  the  jurisdic- 
tion of  his  Court ;  which  stimulateB  the  disease  and  applies  a 
spur  where  a  hit  ia  needed.  But  that  through  this  spirit  of 
contention  courts  should  freely  rescind  each  other's  judgments 
(judgments  hariBg  nottung  to  do  with  the  question  of  juris- 
diction) is  an  intolerable  evil,  that  should  hy  all  means  be  put 
down  bj  kings  or  senates  or  governments.  For  tt  is  a  most 
pernicious  example,  that  courts,  whose  buuness  it  is  to  keep  the 
subjects  at  peace,  ehonld  be  at  war  with  one  another. 
APHOBISM  97. 

Let  not  the  way  to  a  repeal  of  judgments  by  appeals,  writs 
of  error,  new  trials,  and  the  like,  be  much  too  easy  and  open. 
Some  hold  tliat  a  suit  should  be  withdrawn  to  a  higher  court, 
as  quite  a  new  cause,  tlie  previous  Judgment  being  com- 
pletely liud  aside  and  suspended.  Others  are  of  opinion  that 
the  judgment  itself  should  remain  in  full  force,  whilst  only  its 
execution  dionld  be  deferred.  I  do  not  like  either  of  these 
ways;  unless  the  courts  wherein  judgment  has  been  delivered 
be  of  a  low  and  inferior  character ;  but  I  would  rather  let  both 
tiie  judgment  stand,  and  the  execution  proceed,  the  defendant 
only  giving  security  for  costs  and  damt^es  if  the  judgment  be 
reversed. 

This  Title  then  touching  Certainty  of  Laws  shall  stand  as  a 
model  of  Uie  rest  of  the  Digest  which  I  have  in  mind. 

But  here  I  have  concluded  Civil  Knowledge  (as  far  as  I 
have  tlionght  right  to  handle  it),  and  together  with  it  Human 
Philosophy,  and,  with  Human  Philosophy,  Philosophy  in  Ge- 
neral. At  length  therefore  having  arrived  at  some  pause,  and 
looking  back  into  those  things  which  I  have  passed  through, 
tim  treatise  of  mine  seems  to  me  not  unlike  those  sounds  and 
preludes  which  musicians  make  while  they  are  tuning  their 
instruments,  and  which  produce  indeed  a  harsh  and  unpleasing 
sound  to  the  ear,  but  tend  to  make  the  music  sweeter  after- 
wards. And  thus  have  I  intended  to  employ  myself  in  tuning 
the  harp  of  the  muses  and  reducing  it  to  perfect  hannoay,  that 
hereafter  the  strings  may  be  touched  by  a  better  hand  or  a 
better  quill.     And  surely,  when  I  set  before  me  the  condition 
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of  dieee  times,  in  which  learning  aeeme  to  have  now  made  her 
third  Tiutation  to  men ;  and  when  at  &e  same  time  I  attentively 
behold  with  what  helpa  and  aauatances  ehe  is  provided ;  as  tlie 
vivacity  and  sublimity  of  the  many  wits  of  this  age ;  the  noble 
monuments  of  ancient  writers,  which  aliine  like  so  many  lights 
before  us ;  the  art  of  printing,  which  brings  books  witlun  reach 
of  men  of  all  fortunes ;  the  opened  bosom  of  the  ocean,  and  the 
world  travelled  over  in  every  part,  whereby  multitudes  of  ex- 
periments unknown  to  the  ancients  have  been  disclosed,  and 
on  immense  mass  added  to  Natural  History ;  the  leisure  time 
which  the  greatest  wits  in  the  kingdoms  and  states  of  Europe 
everywhere  have  at  thmr  disposal,  not  being  so  much  employed 
in  civil  busineas  as  were  the  Greeks  in  respect  of  their  popular 
governments,  and  the  Bomans  in  respect  of  the  greatness  of 
their  monarchy ;  the  peace  which  Britain,  Sptun,  Italy,  France 
too  at  last,  and  many  otlier  countries  now  enjoy ;  the  consump- 
idonand  exhaustion  of  all  that  can  he  thought  or  said  on  religious 
questions,  which  have  so  long  diverted  many  men*e  minds  from 
the  study  of  other  arts ;  the  excellence  and  perfection  of  your 
Majesty's  learning,  which  calls  whole  fiocks  of  wits  around  you, 
as  birds  round  a  phcenix ;  and  lastly,  the  inBepamhle  property  of 
time,  ever  more  and  more  to  disclose  Truth ;  I  cannot,  I  say, 
when  I  reflect  on  theae  tlungs  but  he  rweed  to  this  hope,  that  this 
third  period  will  far  surpass  the  Greek  and  Boman  in  learning ; 
if  only  men  wiU  wisely  and  honestly  know  their  own  strength 
and  their  own  weakness ;  and  take  from  one  another  the  light 
of  invention  and  not  the  fire  of  contradiction ;  and  esteem  the 
inquisition  of  truth  as  a  noble  enterprise,  and  not  a  pleasure 
or '  an  ornament ;  and  employ  wealth  and  magnificence  on  things 
of  worth  and  excellence,  not  on  things  vulgar  and  of  popular 
estimation.  As  for  my  labours,  if  any  man  shall  please  him- 
self or  others  in  the  reprehension  of  them,  they  shall  make  at  all 
events  that  ancient  and  patient  request,  "  Strike,  but  hear." ' 
Let  men  reprehend  them  as  much  as  they  please,  if  only  they 
observe  and  weigh  what  is  sud.  For  the  appeal  is  lawful,  though 
perhaps  it  may  not  be  necessary,  from  the  first  cogitations  of 
men  to  their  second,  and  from  the  present  age  to  posterity. 
Now  let  us  come  to  that  learning  which  the  two  former  periods 
have  not  been  so  blessed  as  to  know,  namely.  Sacred  and 
Itupired  Divinity,  the  most  noble  Sabbath  and  port  of  all  men's 
labours  and  peregrinations. 

'  Plut  In  ThemUt.  c.  11. 
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BOOK   IX. 

CHAP.  L 

I^  Divisions  of  Intpired  Divinity  are  omitted  — Introduction 
only  is  made  to  three  Deficients  ;  namely,  the  Doctrine  concern- 
ing the  Legitimate  Use  of  the  Human  Reason  in  Divine  Sub- 
jects ;  t?te  Doctrine  concerning  the  Degrees  of  Unity  in  the 
Kingdom  of  God;  and  the  Emanations  of  the  Scriptures, 

Seeing  now,  most  excellent  kin^,  tliat  m^  little  bark,  such  as 
it  ifl,  has  Biuled  round  the  whole  circomference  of  the  old  and 
new  world  of  soieDCes  (with  what  succesa  and  fortune  it  u  for 
poeterity  to  decide),  what  renuuDB  but  that  having  at  length 
finished  my  oouree  I  should  pay  my  tows?  But  there  still 
renuune  Sacred  or  Inspired  Divinity;  whereof  however  if  I 
proceed  to  treat  I  ehall  step  out  of  the  bark  of  human  reason, 
and  enter  into  the  ship  of  the  church ;  which  is  only  able  by 
the  Divine  compass  to  rightly  direct  its  coarse.  Neither  will 
the  stars  of  philosophy,  which  have  hitherto  so  nobly  shone  upon 
us,  any  longer  supply  their  light.  So  that  on  this  subject  also  it 
will  be  as  well  to  keep  silence.  I  will  accordingly  omit  the 
proper  divifflons  thereof,  eontribnting  however  a  few  remarks 
apon  it,  according  to  my  slender  ability,  by  way  of  paying  my 
vows.  And  I  am  the  more  inclined  to  do  this,  because  in  the 
body  of  Theology  I  find  no  region  or  district  entirely  desert  and 
nncalttvated ;  such  has  been  the  diligence  of  man  in  sowing 
wheat  or  tares. 

I  will  propose  therefore  three  Appendices  of  Theology,  which 
treat,  not  of  the  matter  concerning  which  tiieology  gives  or 
shall  give  information,  but  only  of  the  manner  in  which'  the 
infinrmation  is  imparted.  I  will  not  however,  as  in  other  like 
eases,  either  introduce  examples  or  give  precepts.  That  I  will 
leave  to  tiieologians ;  for  these,  as  I  have  said,  are  only  in  the 
place  of  TOWS. 

The  prerogative  of  God  comprehends  the  whole  man,  extend- 
ing to  the  reason  as  well  as  to  the  will ;  that  man  may  deny 
himself  entirely,  and  draw  near  unto  God.  Wherefore  as  we 
are  bound  to  obey  the  divine  law  though  we  find  a  reluctation  in 
our  will,  BO  are  we  to  believe  His  word  though  we  find  a  reluc- 
tation in  oar  reason.     For  if  we  believe  only  that  which  is 
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agreeable  to  our  eenae,  vre  give  consent  to  the  matter  and  not 
to  the  author,  wluch  is  no  more  than  we  would  do  to  a  sus- 
pected witness.  But  that  faith  which  was  accounted  to  Abra- 
ham for  righteousness  was  of  such  a  nature  that  Sarah  laughed 
at  it,  who  therein  was  an  image  of  natural  reason.  The  more 
discordant  therefore  and  incredible  the  Divine  mystery  ia,  the 
more  honour  is  shown  to  God  in  believing  it,  and  the  nobler  is 
the  victory  of  fwth.  Nay,  even  sinners,  the  more  they  are  op- 
pressed in  their  conacience,  trastiDg  nevertihelesa  to  be  saved 
through  the  mercy  of  Qod,  the  more  do  they  honour  Him  ;  for 
all  despair  is  a  kind  of  reproach  towards  God.  Howbeit,  if  we 
will  truly  consider  it,  it  is  more  worthy  to  believe,  than  to  know 
as  we  now  know.  For  in  knowledge  man's  mind  suffers  from 
sense  which  is  the  reflection  of  things  material,  but  in  iuth'the 
spirit  suffers  &om  spirit  which -is  a  worthier  agent.  Otherwise 
it  is  in  the  state  of  man  glorified,  for  then  futb  shall  cease,  and 
we  shall  know  even  as  we  ore  known. 

Wberefore  we  conclude  tliat  Sacred  Theology  ought  to  be 
derived  from  the  word  and  oracles  of  God>  and  not  &om  the 
light  of  nature,  or  the  dictates  of  reason.  For  it  is  written, 
"  The  heavens  declare  the  glory  of  God,"'  but  it  is  nowhere 
written,  "  The  heavens  declare  the  will  of  God ; "  but  of  that  it 
b  stud,  "  To  the  law  and  to  the  testimony ;  if  men  do  not  ao~ 
oording  to  this  word,  &c."*  And  this  holds  not  only  in  those 
great  mysteries  which  concern  the  Deity,  the  Creation,  and  the 
Redemption ;  but  it  pert^ns  likewise  to  a  more  perfect  inter- 
pretation of  the  moral  law,  "  Love  your  enemies ; "  "  do  good 
to  them  that  bate  you,"  and  so  on ;  *'  that  ye  may  be  the 
children  of  your  lather  who  ia  in  heaven,  that  aendeth  rain 
upon  the  just  and  the  unjust"*  To  which  words  this  applause 
may  well  be  applied, "  that  they  do  not  sound  human"*;  since  it 
is  a  voice  beyond  the  light  of  nature.  Again,  we  see  the  heatiten 
poets,  especially  when  they  discourse  of  the  passions,  often  expos- 
tulate with  laws  and  moral  doctrines  (which  yet  are  far  m<n:e  easy 
and  indulgent  than  the  divine  laws),  aa  if  they  were  contradictory 
and  malignant  to  the  liberty  of  nature ;  "  What  nature  granta 
the   envious  laws   deny."'     So  said  Dendamis  the  Indian  to 
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Alexander's  messengere,  "  That  he  had  heard  somewhat  of  the 
name  of  Pythagoras  and  some  other  wise  men  of  Greece,  and 
that  he  held  them  for  excellent  men ;  but  that  they  had  a  fault, 
which  was  that  they  had  too  great  reverence  and  veneration 
for  a  kind  of  phantom,  which  they  called  law  and  manners.**' 
Wherefore  it  must  be  confessed  that  a  great  part  of  the  moral 
law  is  higher  than  the  light  of  nature  can  aspire  to.  Never- 
theless what  is  said,  that  man  has  by  the  light  and  law  of  nature 
some-notions  of  virtue  and  vice,  justice  and  injustice,  good  and 
evil,  ia  most  true.  For  we  must  observe  that  the  light  of 
nature  b  used  in  two  several  senses;  the  one,  aa  &r  as  it 
springs  from  sense,  induction,  reason,  argument,  according  to 
the  laws  of  heaven  and  earth ;  the  other,  as  far  as  it  flashes 
iq>on  the  spirit  of  man  by  an  inward  instinct,  according  to  the 
law  of  conscience ;  which  is  a  spark  and  relic  of  his  primitive 
and  original  purity.  And  in  this  latter  sense  chiefly  does 
the  BOol  partake  of  some  %ht  to  behold  and  discern  the  per- 
fection of  the  moral  law ;  a  light  however  not  altt^ether  clear, 
but  such  as  suffices  rather  to  reprove  the  vice  in  some  measure, 
than  to  give  full  information  of  the  duty.  So  then  religion, 
whether  conadered  with  regard  to  morals  or  mystericB,  de- 
pends on  revelation  from  God, 

The  use  notwithstanding  of  reason  in  spiritual 'things  ia 
manifold  and  very  general.  For  it  is  not  ibr  nothing  that  the 
Apostle  called  reli^on,  "Our  reasonable  service  of  God."* 
If  we  review  the  types  and  ceremonies  of  the  old  law  we  see 
that  they  were  full  of  reason  and  signification,  difiering  widely 
from  the  ceremonies  of  idolatry  and  magic,  which  were  like 
surds  and  non-sigmficaQts,  mostly  without  meaning,  and  not 
even  soggestive  of  anything.  But  espedally  the  Christian 
&ith,  as  in  all  things,  so'  in  this  is  pre-eminent ;-  holding  the 
golden  mean  touching  the  use  of  reason  and  discnsson  (&e 
child  of  reason)  between  the  law  of  the  heathen  and  the  law 
of  Mahomet^  which  embrace  the  two  extremes.  For  the  re- 
ligion of  the  heathen  had  no  constant  belief  or  confession ; 
aod  the  religion  of  Mahomet  on  the  other  cude  interdicts 
argument  altogether;  so  that  the  one  has  the  very  &ce  of 
vague  and  manifold  error,  the  other  of  crafty  and  cautious 
imposture;  whereas  the  holy  Christian  futh  both  admits  and 
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rejecU  the  lue  of  rcaaon  and  dilatation,  but  accwdiog  to 
juat  limitatiooe. 

The  use  of  humaD  reason  in  matten  of  rdigion  is  of  two 
aorta ;  the  former  in  the  explanatioa  of  &e  mystery,  the  latter 
in  the  inferences  derived  horn  it.  With  regard  to  the  explana- 
tion of  the  mysteries,  we  see  that  God  vouchsafes  to  descend  to 
the  weakness  of  our  apprehension,  by  so  expresMOg  his  mysteries 
that  they  may  be  moat  sensible  to  us ;  and  by  grafting  his  reve- 
lations upon  the  notions  and  conceptions  of  oar  reason;  and  by 
applying  his  inspirations  to  open  our  understanding,  as  the  fonn 
of  the  key  to  the  ward  of  the  lock.  But  here  we  ought  by  oo 
means  to  be  wanting  to  ourselves ;  for  as  God  uses  the  help  of 
our  reason  to  illuminate  wb,  so  should  we  likewise  turn  it  every 
way,  that  we  may  be  more  capable  of  receiving  and  understand- 
ing His  mysteries ;  provided  only  that  the  mind  be  enlarged,  ac- 
cording to  its  capacity,  to  the  grandeur  of  the  myatbries,  and 
not  the  mysteries  contracted  to  the  narrowness  of  the  mind. 

But  with  r^ard  to  inferences,  we  should  know  that  thwc  is 
allowed  us  a  nse  of  reason  and  ailment  (in  regard  to  mysteries) 
secondary  and  respective,  though  not  original  and  absolute.  For 
after  the  articles  and  principles  of  reli^n  have  been  set  in 
&eir  true  place,  so  as  to  be  completely  exempted  from  the  ex- 
amination of  reason,  it  is  then  permitted  oa  to  derive  and  deduce 
inferences  irom  them  according  to  th^  analogy.  In  nature 
indeed  this  holds  not.  For  both  the  princii^es  themselves  are 
examinable,  though  not  by  a  syllogism,  yet  by  indactioa ;  and 
besides,  these  same  principles  have  no  discordance  with  reason, 
so  that  the  first  and  middle  propositions  are  derived  from  the 
same  fountun.  It  is  otherwise  in  religion,  where  the  first  pro- 
positions are  not  only  self-existent  and  self-supporting;  but 
likewise  unamenable  to  that  reason  which  deduces  consequent 
propositions.  Nor  yet  does  this  hold  in  reli^on  alone,  bat  also 
in  other  stuences  both  of  a  greater  and  smaller  nature ;  namely, 
wherein  the  primary  proportions  are  arlntrary  and  not  pooitive ; 
for  in  these  also  there  can  be  no  use  of  absolute  reason.  For  we 
see  in  games,  as  chess  or  the  like,  that  the  first  rules  and  laws 
are  merely  poutive,  and  at  will;  and  that  they  must  be  received 
as  they  are,  and  not  disputed ;  but  how  to  pUy  a  skUiul  and 
winning  game  is  scientific  and  rational.  So  in  human  laws 
there  are  many  maxims,  as  they  call  them,  which  are  mere  Placets 
of  Law,  dependent  on  authority  rather  than  upon  reason,  and 
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dierefare  not  to  be  disputed.  But  what  a  most  just,  not  ab- 
Ktlutely  but  relatively  (that  is,  aocwdiog  to  theae  maxima), 
that  is  a  matter  <^  reason,  and  opens  a  wide  field  for  disputation. 
Such  therefore  is  that  secondary  reason  which  has  place  in 
SiTinity,  whidi  le  groonded  upon  the  Placets  of  God. 

But  as  the  nse  of  the  human  reason  in  things  divine  is  of 
two  kinds,  eo  likewise  in  the  use  there  are  two  kinds  of  excess ; 
the  one  when  it  inquires  too  ourionslj  into  the  manner  of  the 
mystery ;  the  other  when  the  same  authority  is  attached  to  in- 
ferences as  to  ptinciples.  iFor  he  may  appear  to  be  Ulb  disciple 
of  Nicodemos  who  persists  in  adding, "  How  can  a  man  be  bom 
when  he  is  old?"'  And  he  can  be  nowise  considered  the  dis- 
<uple  of  Paul  who  does  not  sometimee  insert  in  his  doctrines, "  I, 
not  the  Lord ; "  or  agais,  "  According  to  my  counsel ; "  *  which 
s^le  is  generally  suited  to  inferences.  Wherefore  it  appears 
to  me  that  it  would  be  of  especial  use  and  benefit,  if  a  temperate 
and  careful  treatiee  were  instituted,  which,  as  a  kind  of  divine 
logic,  should  lay  down  proper  precepts  touching  the  nee  of 
human  reason  in  theology.  For  it  would  act  as  an  opiate,  not 
only  to  lull  to  sleep  the  vanity  of  curious  speculations,  where- 
witii  sometimes  the  schools  labour,  but  also  in  some  degree  to 
assusige  the  fiiry  of  controyersies,  wherewith  the  church  is 
troubled.  Such  a  treatise  I  reckon  among  tiie  things  deficient ; 
and  call  it  Sopbron,  or  77u  Legitimate  Uie  of  Human  Reaton 
m  Dimjie  Subjecte. 

It  is  of  extreme  importance  to  the  peace  of  the  Church,  that 
the  Christian  covenant  ordained  by  our  Saviour  be  properly 
and  clearly  explained  in  those  two  heads,  which  appear 
somewhat  discordant ;  whereof  the  one  lays  down, "  He  that 
is  not  with  os  is  agunet  us ; " '  and  the  other,  "  He  that  is  not 
agunst  us  is  with  us."*  From  this  it  is  evident  that  there  are 
some  artioles,  wherein  if  a  man  dissent  he  is  placed  beyond  the 
pale  of  the  covenant;  but  that  there  are  others  in  which  he 
may  dissent,  and  yet  remain  within  it.  For  the  bonds  of  the 
Christian  Communion  are  set  down,  "one  Lord,  one  Faith, 
one  Bsptiam,  fto.,"*  not  one  Ceremony,  one  Opinion.  So  we 
see  Uie  coat  of  our  Saviour  was  without  seam,  but  the  gar- 
ment of  the  church  was  of  divers  colours.    The  chafiT  should 
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be  separated  from  the  com  in  the  ear,  but  the  tares  should  not 
be  pulled  up  from  the  com  in  the  field.  Moaes,  when  he  aaw  the 
Egyptian  fighting  with  the  Israelite,  did  not  say,  "  Why 
strive  ye  ?"  but  drew  his  sword  and  slew  the  Egyptian.'  But 
when  he  saw  the  two  iBraelites  fitting,  though  it  were  not 
possible  for  both  to  he  in  the  right,  yet  he  addresses  them  thus, 
"  Ye  are  brethren,  why  strive  ye  ? "  And  therefore  on  these 
considerations  it  appears  a  thing  of  great  use  and  importance, 
well  to  define  what  and  of  what  latitude  those  pointa  are,  which 
di^ncorporate  men  from  the  Church  of  God,  and  ezcommu- 
nicate  them  from  the  communion  of  the  futhfuL  And  if  any  oDe 
think  that  this  has  already  been  done,  let  him  think  ^ain  and 
agun,  and  say  whether  it  has  been  done  with  siaeerity  and 
moderation.  Meanwhile  if  a  man  talks  of  peace,  he  is  very 
like  to  get  the  answer  of  Jehu  to  the  mess^e,  ("  Is  it  peace, 
Jehu?")  "What  hast  thou  to  do  with  peace?  tum  thee 
behind  me;"*  for  it  is  not  peace  but  party  that  most  men 
care  for.  Nevertheless  I  have  thought  right  to  set  down 
among  the  deficients  a  treatise  on  the  degrees  of  Unify  in  the 
kingdom  of  God,  being  as  a  wholesome  and  profitable  unde^ 
taking. 

Since  the  Holy  Scriptttres  are  the  principal  sources  of 
informatioQ  in  theology,  we  must  especialty  look  to  their 
interpretation.  And  I  am  not  now  speaking  of  the  au- 
thority of  interpreting  them,  which  rests  in  the  consent  of 
the  church;  bat  of  the  manner  thereof;  which  is  of  two 
sorts;  methodical  and  free.  For  this  divine  water,  which 
excels  so  much  that  of  Jacob's  well,  is  drawn  forth  and  on- 
ployed  much  in  the  same  manner  as  natural  water  is  out  of 
wells  and  fountuns.  For  it  is  either  first  forced  up  into  cisterns, 
whence  it  may  be  conveniently  fetched  and  derived  by  pipes  for 
use ;  or  else  it  is  poured  into  buckets  and  vessels  to  be  used 
as  it  is  wanted.  The  former  method  has  in  the  end  produced 
to  us  tiie  Bcholastical  divinity ;  whereby  ^vinity  has  been 
reduced  into  an  art,  as  into  a  cistern,  and  the  streams  of 
doctrines  and  positions  have  been  derived  and  conveyed  from 
thence  to  water  every  part.  But  in  the  free  way  of  interpret- 
ing Scripture,  there  occur  two  excesses.  The  one  presupposes 
such  perfection  in  Scripture,  that  all  philosophy  likewise  should 
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be  derived  from  its  sourcee;  as  if  all  other  philosophy  were 
something  profane  and  heathen.  This  distemper  has  principally 
grown  up  in  the  school  of  Paracelsus  and  some  others;  bat 
the  beginnings  thereof  came  from  the  Babbis  and  Caba- 
lists.  But  these  men  do  not  gain  their  object ;  and  instead  of 
giving  honour  to  the  Scriptures  as  they  suppose,  they  rather  em- 
base  and  pollute  them.  For  to  seek  the  materiate  heaven  and 
earth  in  the  word  of  Ood,  (whereof  it  is  said,  "  Heaven  and 
earth  shall  pam  away,  but  my  word  shall  not  pass  away'"),  is 
rashly  to  seek  for  temporary  things  amongst  eternal ;  and  as  to 
seek  divinity  in  philosophy  is  to  seek  the  living  among  the  dead, 
so  to  seek  philosophy  in  divinity  is  to  seek  the  dead  among  the 
living.  The  other  method  of  interpretation  which  I  set 
down  as  an  excess,  appears  at  the  first  glance  sober  and  modest, 
yet  in  reality  it  both  diahonoura  the  Scriptures  themseves, 
and  is  very  injurious  to  the  Church.  This  is,  (id  a  word,)  when 
the  divinely-inspired  Scripturea  are  explidned  in  the  same  way  as 
human  writings.  But  we  ought  to  remember  that  there  are  two 
things  which  are  known  to  God  the  author  of  the  Scriptures, 
bat  imknown  to  man ;  namely,  the  secrets  of  the  heart,  and  the 
aaccesuons  of  time.  And  therefore  as  the  dictates  of  Scripture 
are  written  to  the  hearts  of  men,  and  comprehend  the  vicissitudes 
of  all  ages ;  with  an  eternal  and  certain  foreknowledge  of  all 
herenes,  contradictions,  and  differing  and  changing  estates  of  the 
Church,  as  well  in  general  as  of  the  individual  elect,  they  are 
not  to  be  interpreted  only  according  to  the  latitude  and  obvious 
sense  of  the  place ;  or  with  respect  to  the  occasion  where- 
on the  words  were  ottered ;  or  in  precise  context  with  the 
words  before  or  after ;  or  in  contemplation  of  the  principal 
scope  of  the  passage  ;  but  we  must  consider  them  to  have  in 
themselves,  not  only  totally  or  collectively,  but  distributively 
also  in  clauses  and  words,  infinite  springs  and  streams  ot 
doctrines,  to  water  every  part  of  the  Church  and  the  souls  of 
the  fiuthiiiL  For  it  has  been  well  observed  that  the  answers 
of  our  Savionr  to  numy  of  the  questions  which  were  pro- 
pounded to  Him  do  not  appear  to  the  point,  but  as  it  were 
impertinent  thereto.  The  reason  whereof  is  twofold ;  the 
one,  that  knowing  the  thoughts  of  his  questioners  not  aa  we 
men   do  by  their  words,  but  immedia(«ly  and  of  himself,  ho 
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SDBwered  their  tbonglits  and  not  thdr  ffwds;  tlie  other, 
that  He  did  not  speak  only  to  the  persona  then  ^-esent,  but 
to  UB  aiao  now  living,  and  to  men  of  every  age  and  nation 
to  whom  the  Gospel  was  to  be  preached.  And  iioB  alao  holds 
good  in  other  poaaages  of  Scripture. 

Having  made  then  these  prefatory  remarks,  I  come  to  that 
treatise  which  I  pronounce  deficient.  There  are  found  indeed 
among  theolt^cal  writinge  too  many  books  of  oontroveruea,  a 
great  mass  of  that  theology  which  I  have  termed  Poutive, 
common  places,  special  tracts,  cases  of  conacuence,  sermons  and 
homilies,  and  many  jnroliz  commentaries  upon  the  Scriptures. 
But  what  we  want  is  a  concise,  sound,  and  judicious  collec- 
tion of  annotations  and  observations  on  particular  texts  of 
Scripture;  neither  dilated  into  common  places,  nor  chasing 
after  oontroversiea,  nor  reduced  into  method  of  art,  but  en- 
tirely onconnected  and  naturaL  It  is  indeed  a  thing  sometimea 
found  in  the  mtn^  learned  sermons,  which  for  the  most  part  do 
not  last;  but  not  yet  intn>duced  into  books,  which  may  be 
handed  down  to  posterity.  But  certunly,  as  wines  which  flow 
gentiy  from  the  first  treading  of  the  grape  are  sweeter  than 
those  which  are  squeezed  out  by  the  wine-presa ;  because  these 
last  have  some  taste  of  the  stones  and  skin  of  the  grape ;  so 
tliose  doctrines  are  very  sweet  and  healthy,  which  flow  from  a 
geotie  pressure  of  the  Scriptures,  and  are  not  wrested  to  con- 
troversies or  common  places.  Such  a  treatise  then  I  will 
denominate  the  Emanaiiimi  of  the  Seripturet, 

Now  therefore  have  I  made  as  it  were  a  small  globe  of  the 
intellectual  world,  as  faithfully  as  I  could;  with  a  note  and 
descriptioti  of  those  parts  which  I  find  either  not  constantiy 
occupied,  or  not  well  cultivated  by  the  labour  and  industry  of 
man.  Wherein,  if  I  have  in  any  point  receded  from  the 
opinion  of  the  ancients,  let  it  be  understood  that  I  have  done 
so  not  from  a  deure  of  innovation  or  mare  diange,  but  of  change 
for  the  better.  For  I  could  not  be  true  and  constant  to 
myself  or  the  argument  I  handle,  if  I  had  not  determined  to 
add  as  much  as  I  could  to  the  inventions  of  others;  bdng 
however  no  less  willing  that  my  own  inventions  shonld  be 
surpassed  by  posterity.  But  bow  foir  I  am  in  tlus  matter 
may  appear  from  this;  that  I  have  propounded  my  opinions 
everywhere  naked  and  unarmed,  without  seeking  to  pr^ndice  the 
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Ubertj  of  men's  judgmeDts  by  disputea  and  confutations.  For 
in  anything  which  is  well  set  down,  I  am  in  good  hope  that  if 
the  first  reading  move  a  scruple  or  objection,  the  second  reading 
will  of  itself  make  an  answer.  And  in  those  things  wher^ 
it  has  been  my  lot  to  err,  I  am  sure  I  have  not  prejudiced  the 
troth  by  litigious  argnmente  ;  which  commonly  have  this  effect, 
that  they  add  authority  to  error,  and  diminish  the  authority  of 
that  which  is  well  invented ;  for  question  is  agi  honour  to  fitlse- 
hood,  but  it  is  a  repulse  to  honour.  Meanwhile  I  am  reminded 
of  the  sarcastic  reply  of  Themistocles  to  the  ambassador,  who 
coming  from  a  small  town  used  great  words,  "  Friend,  (said  he) 
your  words  require  a  city."'  And  certainly  it  may  be  objected 
to  me  with  truth,  that  my  words  require  an  age ;  a  whole  age 
perhaps  to  prove  them,  and  many  ages  to  perfect  tfaeoL  Bat 
yet  as  even  the  greatest  things  are  owing  to  th^  be^nnings, 
it  will  be  enough  for  me  to  have  sown  a  seed  for  posterity  and 
the  Immortal  God;  whose  Majesty  I  humbly  implore  through 
Hie  Son  and  our  Saviour  that  He  will  vouchsafe  favourably  to 
Uicept  these  and  the  like  offerings  of  the  human  intellect, 
seasoned  with  religion  as  with  salt,  and  sacrificed  to  His  Glory. 

>  I.jwider,  DM  Themlftocld.     C£  Pint  Lk.  Apaptta^mtU. 
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TO  THE  HOST  (LLC8T&10ITB  AHD  BXCKLLEHT 

PKINCB   CHARLES, 

SON  AND  HEIR  OF  HIS  HOST  SERENE  HAJESTT,  KING  JAHES. 


Mott  Ultutriou*  and  Excellent  iVincir, 

The  first  fniite  of  my  Xatural  Hietory  I  most  humbly 
offer  to  your  HighneBB ;  a  thing  like  a  grain  of  mustard-seed, 
very  small  in  itself,  yet  a  pledge  of  those  things  which  by  the 
grace  of  God  will  come  hereafter.  For  I  have  bound  myself 
as  by  a  tow  every  month  that  the  goodness  of  Grod  (whose 
glory  is  sung  as  in  a  new  song)  shall  add  to  my  life,  to  com- 
plete and  set  forth  one  or  more  parte  of  it,  according  as  they 
be  more  or  less  difiScuIt  or  extensive.  It  may  be  also  that 
otheiB  will  be  stirred  by  my  example  to  a  like  industry ;  espe- 
cially when  they  shall  fully  understand  what  it  is  that  we  are 
abouL  For  a  sound  and  well-ordered  Natural  History  is  the 
key  of  all  knowledge  and  operation.  That  God  may  long  pre- 
serve your  Hijjhneaa  in  His  keeping  is  the  prayer  of 

Your  Majesty's  humble  and  devoted  Servant, 

FR.  ST.  ALBAN. 
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THE  NATURAL  AND  EXPERIMENTAL  HISTORY  FOR 
THE  FOUNDATION  OF  PHILOSOPHY: 


.PHENOMENA  OF  THE  tJNTVERSEi. 

WHICH  18  THE  THIRD  FAHT  Of  THS  DISTAURATIO  HAONA. 


Men  are  to  be  admoaiBhed,  nay  urged  and  entreated '  as  they 
value  their  fortunes,  to  be  lowly  of  mind  and  search  for  know- 
ledge in  the  greater  world,  and  to  throw  aside  all  thought  of 
philoaophy,  or  at  least  to  expect  but  little  and  poor  froit  from 
it,  until  sfn  approved  and  careful  Natural  and  Experimental 
History  be  prepared  and  constructed.  For  to  what  purpose  are 
these  brain-creatioDs  and  idle  displays  of  power?  In  ancient 
times  there  were  philosophical  doctrines  in  plenty ;  doctrines  of 
Pjthagoraa,  Fhilolaus,  Xenophanes,  Heraclitus,  Empedocles, 
Parmenides,  Anaxagoras,  Leucippus,  Democritus,  Plato,  Aris- 
totle, Zeno,  and  others.  All  tliese  invented  systems  of  the  uni- 
verse, ench  according  to  his  own  fancy,  like  so  many  arguments 
of  plays  i  and  those  their  iuventions  they  recited  and  published ; 
whereof  some  were  more  elegant  and  probable,  others  harsh 
and  unlikely.  Nor  in  our  age,  though  by  renson  of  the  insti- 
tutions of  schools  and  colleges  wita  are  more  restrained,  has 
the  practice  entirely  ceased ;  for  Fatricius,  Telesius,  Brunus, 
Severinus  the  Dane,  Gilbert  the  Englishman,  and  Campanella 
have  come  upon  the  stage  with  fresh  stories,  neither  honoured  by 
approbation  nor  elegant  in  a^umest.  Are  we  then  to  wonder 
at  this,  as  if  there  would  not  be  innumerable  sects  and  opinions 
of  this  kind  in  all  ages?  There  is  not  and  never  will  be  an  end 
or  limit  to  this ;  one  catches  at  one  thing,  another  at  another ; 
each  has  his  &vourite  fancy ;  pure  and  open  light  there  is  none ; 
every  one  philosophises  out  of  the  cells  of  his  own  im^nation, 
as  out  of  Plato's  cave ;  the  higher  wits  with  more  acuteness 
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and  felicity,  the  duller,  less  happily  but  with  equal  perti- 
nacity. And  now  of  late  by  the  regulation  of  eome  learned 
and  (as  thingB  now  are)  excellent  men  (the  former  varie^  and 
licence  having  I  suppose  become  weaiisome),  the  eciences  are 
confined  to  certain  and  prescribed  authors,  and  thus  restnuned 
are  imposed  upon  the  old  and  instilled  into  the  young;  bo  that 
now  (to  use  the  sarcasm  of  Cicero  concermog  Cte8ar|a  year)*, 
the  constellation  of  Lyra  rises  by  edict,  and  authority  ia  taken 
for  truth,  not  truth  for  authority.  Which  kind  of  institution 
and  discipline  is  excellent  for  present  use,  but  precludes  all 
prospect  of  improvement.  For  we  copy  the  sin  of  our  first 
parents  while  we  suffer  for  it.  They  wished  to  be  like  Qod,  but 
I  their  posterity  wish  to  be  even  greater.  For  we  create  worlda, 
I  we  direct  and  domineer  over  nature,  we  will  have  it  that  all 
/  tEjngs  are  as  in  our  folly  we  think  they  should  be,  not  as  seema 
I  fittest  to  the  Divine  wisdom,  or  as  they  are  found  to  be  in  fact ; 
and  I  know  not  whether  we  more  distort  the  facts  of  nature  or 
I  our  own  wits ;  hut  we  clearly  impress  the  stamp  of  our  own 
I  image  on  the  creatures  and  works  of  God,  instead  of  carefully 
i  examining  and  recognising  in  them  the  stamp  of  the  Creator 
'  himeelf.  Wherefore  our  dominion  over  creatures  is  a  second  time 
forfeited,  not  undeservedly ;  and  whereas  after  the  fiUl  of  nuu> 
some  power  over  the  resistance  of  creatnrea  was  still  left  to  him 
—  the  power  ofsubduing  and  managing  them  by  true  and  solid 
arts — yet  this  too  through  our  insolence,  aud  because  we  desire 
to  be  like  God  and  to  follow  the  dictates  of  our  own  reason,  we 
in  great  part  lose.  If  therefore  there  be  aoy  humility  towards 
the  Creator,  any  reverence  for  or  disposition  to  magnify  Hia 
works,  any  charity  for  man  and  anxiety  to  relieve  his  sorrows 
and  necessities,  any  love  of  truth  in  nature,  any  hatred  of  dark- 
ness, any  desire  for  the  purification  of  the  understanding,  we 
must  entreat  men  again  and  again  to  discard,  or  at  least  set 
apart  for  a  whUe,  these  volatile  and  preposterous  ^luloaophies, 
which  have  preferred  theses  to  hypotheses,  led  experience  cap- 
tive, and  triumphed  over  the  works  of  God;  and  to  approach 
with  humility  and  veneration  to  unroll  the  volume  of  Creation, 
to  linger  and  meditate  therein,  and  with  minds  washed  clean 
from  opinions  to  study  it  in  purity  and  integrity.  For  this  is 
that  sound  and  language  which  went  forth  into  all  lands',  and 

■  Plut  In  Jul  Cci.  p,  735.  ■  Pulm  Iz.  4. 
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^  not  incur  the  oonfamoD  of  Babel;  this  sboold  men  study 
to  be  perfect  in,  and  becoming  i^ain  as  little  children  conde- 
scend to  take  the  alphabet  of  it  into  their  handa,  and  epare  no 
puns  to  aearch  and  unraTcl  the  interpretation  thereof>  but  pursue 
it  strennouely  and  persevere  even  unto  death. 

Having  therefore  in  my  Instauration  placed  the  Natural 
History  —  such  a  Natural  History  as  may  serve  my  purpose — 
in  the  third  part  of  the  work,  I  have  thought,  it  right  to  make 
some  anticipation  thereof,  and  to  enter  upon  it  at  once.  For 
although  not  a  few  things,  and  those  among  the  most  import- 
ant, still  remwn  to  be  completed  in  my  Organum,  yet  my  design 
is  ratber  to  advance  the  universal  work  of  Instauration  in  many 
things,  than  to  perfect  it  in  a  few;  ever  earnestly  desiring,  with 
such  a  pasdon  as  we  believe  Grod  alone  inspires,  that  this  which 
har  been  hitherto  unattempted  may  not  now  be  attempted  in  vun. 
It  has  occurred  to  me  likewise,  that  there  are  doubtless  many  wits 
scattered  over  Europe,  capacious,  open,  lofty,  subtle,  solid,  and 
constant.  What  if  one  of  them  were  to  enter  into  the  plan  of 
my  Oi^annm  and  try  to  use  it  ?  he  yet  knows  not  what  to  do, 
nor  how  to  prepare  and  address  himself  to  the  work  of  philo> 
Sophy.  If  indeed  it  were  a  thing  that  could  be  accomplished 
by  the  reading  of  philosophical  books,  or  discussion,  or  medi- 
tation, he  might  be  equal  to  the  work,  whoever  he  be,  and 
discharge  it  well ;  but  if  I  refer  him  to  natural  history  and  the 
experiments  of  arts  (as  in  fact  I  do),  it  is  out  of  his  line,  he  has 
not  leisure  for  it,  he  cannot  afford  the  expense.  Yet  I  would 
not  ask  any  one  to  give  up  what  he  has  until  he  can  exchange 
it  for  something  better.  But  when  a  true  and  copious  history 
of  nature  and  the  arts  shall  have  been  once  collected  and  di- 
gested, and  when  it  shall  have  been  set  forth  and  unfolded 
before  men's  eyes,  then  will  there  be  good  hope  that  those  great 
wits  I  spoke  .of  before,  such  as  flourished  in  the  old  philost^ 
phere,  and  are  even  still  often  to  be  found — wits  so  vigorous  that 
out  of  a  mere  plank  or  shell  (that  is  out  of  scanty  and  trifling 
experience)  they  could  frame  certun  barks  of  philosophy,  of 
admirable  construction  as  far  as  the  work  is  concerned — after 
they  have  obtained  proper  material  and  provision  will  raise 
much  more  solid  structures ;  and  that  too  though  they  prefa:  to 
walk  on  in  the  old  path,  and  not  by  the  way  of  my  Organum, 
which  in  my  estimation  if  not  the  only  is  at  least  the  best 
coune.     It  comes  therefore  to  this ;  that  my  0^;anum,  even 
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if  it  were  completed,  would  not  without  the  Natural  History 
much  odvoDce  the  lusbiuratiou  of  the  Sciences,  whereas  the 
Natural  History  without  the  Organum  would  advance  it  not  a 
little.  And  therefore,  I  have  thought  it  better  and  wiser  by 
all  meRDS  and  above  all  things  to  apply  myself  to  this  work. 
May  God,  the  Founder,  Preserver,  and  Besewer  of  the  uni- 
verse, in  His  love  and  compassion  to  men,  protect  and  rule  this 
work  both  in  it«  ascent  to  His  glory  and  in  its  descent  to  the 
good  of  man,  through  Hia  only  Son,  Grod  with  us. 
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THE  RULE  OP  THE  PRESENT  HISTORY. 


Althouoh  at  the  end  of  that  part  of  my  Orgaaum  which  has 
been  published  precepts  are  laid  down  concerning  Natural  and 
Experimental  History,  yet  I  think  it  right  to  give  a  description 
at  once  more  exact  and  more  succinct  of  the  role  and  stmctore 
of  the  History  I  am  now  entering  upon. 

To  the  Titles  contained  in  the  Catalogue  which  relate  to 
Concretes,  I  superadd  Titles  of  Abstract  Natures  (which  I 
have  mentioned  there  as  a  History  reserved  for  myself).  Snch 
are  "  The  Different  Configurations  of  Matter,"  or  "  Forms  of  the 
First  Class,"  "  Simple  Motions,"  "  Sums  of  Motions,"  "  Measures 
of  Motions,"  and  some  other  things ;  whereof  I  have  con- 
structed a  new  Alphabet,  and  placed  it  at  the  end  of  this 
volume. 

The  titles  in  the  oatidogue  (seeing  it  is  beyond  my  power  to 
handle  them  all)  I  have  not  taken  in  order,  but  made  a  selec- 
tion ;  ohooong  those  whereof  the  inquiry  was  either  most  im- 
portant in  reqtect  of  use,  or  most  convenient  on  account  of  the 
abundance  of  experiments,  or  most  difficult  and  noble  from  the 
obecnrity  of  the  thing,  or  such  as  opened  the  widest  fields  for 
examples  by  reason  of  the  difference  between  the  several  titles, 
compared  one  with  the  other. 

In  each  Title,  after  an  Introduction  or  Preface,  Particular 
Topics  or  Articles  of  Inquiry  are  immediately  proposed,  as  well 
to  give  light  in  the  present,  as  to  stimulate  further  inquiry. 
For  qaestions  are  at  our  command,  though  foots  are  not.  I  do 
DOt  however  in  the  history  itself  tie  myself  to  the  predse  order 
of  the  questions,  lest  what  was  meant  for  a  help  ahoold  become 
a  hindrance. 

The  History  and  Experiments  occupy  the  first  place.  These, 
if  they  exhibit  ui  enumeration  and  series  of  particular  things, 
are  collected  into  tables ;  otherwise  they  are  taken  separately. 

Since  history  and  experiments  very  often  fail  us,  especially 
a  4 

Digilized  by  Google 


136  THE  RULE  OP  THE  PBESBNT  HI8TOET. 

tlioae  Experiments  of  Light  and  Cnicial  Infitaacee  by  which  the 
understaodiDg  niay  determine  on  the  tme  canees  of  things,  I 
give  Injunctions  touching  new  experiments  contrived,  as  &r  as 
can  be  at  present  foreseen,  to  meet  the  special  object  of  inquiry- 
And  such  Injunctions  form  a  kind  of  Designed  History.  For 
what  other  course  is  open  to  us  on  first  entering  on  onr  path  P 

In  the  case  of  any  more  subtle  experiment  the  method  which 
I  have  employed  is  explained ;  for  there  may  be  a  mistake,  and 
it  may  stimiilate  others  to  de-rise  better  and  more  exact  methods. 

Admonitions  and  cautjons  concerning  the  fallacies  of  tilings, 
and  the  errors  and  scruples  which  may  occur  in  inquiry  and 
discovery,  are  interspersed ;  to  dispel  and  ae  it  were  excnrdse 
as  much  ae  possible  all  delusions  and  false  appearances. 

I  insert  my  own  observations  on  the  history  and  experiments, 
that  the  interpretation  of  nature  may  tae  more  advance. 

Speculations,  and  what  may  be  called  rudiments  of  interpre- 
tation concerning  causes,  are  introduced  sparingly,  and  rather 
AS  suggesting  what  the  cause  may  be  than  defining  what  it  is. 

Such  Rules  or  imperfect  axioms  as  occur  to  us  in  the  course 
of  inquiry,  and  where  we  do  not  yet  pronounce,  we  set  down 
and  prescriboj  but  only  provisionally.  Por  they  are  useful,  if 
not  altogether  true. 

Never  forgetful  likewise  of  the  good  of  man  (though  Ae 
light  itself  is  more  worthy  than  the  things  which  it  reveals),  I 
append  some  Reminders  concerning  Fractioe  for  the  attention 
and  remembrance  of  men.  For  such  and  so  unfortunate,  X 
well  know,  is  the  insensibility  of  mankind,  that  sometimes,  if 
they  be  not  warned,  they  will  pass  by  and  neglect  things 
which  lie  in  their  very  path. 

Works  and  Things  Imposubte,  or  at  least  not  yet  discovered, 
are  propounded  according  as  they  fall  under  the  several  titles. 
And  along  with  them  those  discoveries  of  which  man  is  already 
possessed,  which  are  nearest  and  most  akin  to  such  imposNbles; 
that  men's  industry  may  be  extnted  and  their  spirits  enooun^;ed. 

It  is  evident  from  what  has  been  said  that  the  present  history 
not  only  supplies  the  place  of  tiie  third  part  of  the  Instauratioa ; 
but  is  no  mean  preparation  for  the  fourth  part,  by  reason  of  the 
titles  from  the  Alphabet,  and  the  Topics ;  and  for  the  sixth  part, 
by  reason  of  the  tn^or  observations,  the  BpecDlataonSf  and  ibe 
provisional  rules. 
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INTRODUCTION  OR  PREFACE. 

To  men  the  winds  are  as  wings.  For  by  them  men  are  home 
and  fiy,  not  indeed  through  the  nir  but  over  the  sea ;  a  vast 
gate  of  commerce  is  opened,  and  the  whole  world  i»  rendered 
accessible.  To  the  earth,  which  is  the  seat  and  habitation  of 
men,  they  serve  for  brooms,  sweeping  and  cleansing  both  it  and 
the  aix  itself.  Yet  they  damage  the  character  of  the  sea,  which 
woiJd  otherwise  be  calm  and  harmless ;  and  in  other  respects 
they  are  productive  of  mischief.  Without  any  human  agency 
they  cause  strong  and  violent  motion ;  whence  they  are  as  hired 
servants  to  drive  ships  and  turn  mills,  and  may,  if  human  in- 
dustry fail  not,  be  employed  for  many  other  purposes.  The 
nature  of  the  winds  is  generally  ranked  among  the  things  mys- 
terioua  and  concealed ;  and  no  wonder,  when  the  power  and 
nature  of  the  air,  which  the* winds  attend  and  serve  (as  repre- 
sented by  the  poets  in  the  relation  of  .^lolus  to  Juno),  is  entirely 
unknown,  liey  are  not  primary  creatures,  nor  among  the 
works  of  the  ux  days ;  as  neither  are  the  other  meteors  actually ; 
bat  produced  acoording  to  the  order  of  creation. 
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PAKTICULAR    TOPICS; 


Articles  qflajmry  amceming  &e  Winds, 

1.  Describe  the  winds  according  to  the  method  obeerred  at 
^'wES  "^   8®*>  ^'^'^  P^^  them  names  either  ancient  or  modem ; 

bat  let  them  be  oonetant  and  invariable. 

Winds  are  either  General,  Periodical,  Attendant, 
or  Free.  By  the  Grcneral  winds,  I  mean  those  which 
blow  always ;  by  the  Periodical,  I  mean  those  which 
blow  at  certain  times ;  by  the  Attendant,  those  which 
blow  more  frequently ;  and  by  the  FrM,  those  which 
blow  indifferently. 

2.  Are  there  any  general  winds  and  actual  motions  of  the 
ocoRii  wiufi.  ur  ?  If  Buch  things  be,  in  what  order  of  motion,  and 

in  what  places  do  they  blow  ? 

3.  What  winds  are  annual,  or  periodical,  and  in  what  comi- 
iMEidiai    ^^  ^     ^   ^°y  ^rind  eo  precisely  periodit»l  as  to 

"'"^     return  regularly  on  certiun  days  and  hours  like  the 
tide  of  the  sea  7 

4.  What  winds  are  attendant  and  haunters  of  particular 
Au^j^    rc^DS?  at  what  tames  do  they  blow  in  those  regions? 

what  winds  blow  in  the  spring,  summer,  autumn,  and 
winter  ?  which  are  equinoctial,  and  which  solstitial 
winds  P  which  are  morfiing,  which  noonday,  which 
evening,  and  which  night  winds  ? 

5.  What  is  the  nature  of  sea  winds,  and  what  that  of  land 

winds  ?  And  here  eu^fully  mark  the  difierenoea 
between  sea  and  land  winds,  as  well  those  whipfa 
blow  on  as  those  which  blow  from  the  sea  and 
land. 

6.  Are  there  not  winds  blowing  from  every  quarter  of  the 
Frwv,iiidL  heaven? 

Winds  do  not  vary  much  more  in  the  quarters  they  Uow 
from  than  in  their  qualities.  Some  are  strong,  others  gentle ; 
some  constant,  others  variable ;  some  hot,  others  cold ;  some 
moist  and  relaxing,  others  dry  and  binding;  some  collect 
clouds  and  are  rainy  or  stormy,  others  disperse  them  and  are  iur. 
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7.  Inquire  aod  report  to  which  of  the  forementjoned  kinds 
JJ^Drt»™it  each  wind  belongs,  and  how  they  vary  according  to 
"^*-  coontries  and  phicea. 

The  local  origine  of  winds  are  three  in  number ;  for  they 
are  either  sent  down  from  above,  or  they  spring  out  of  the 
earth,  or  they  are  collected  in  the  body  of  the  ^r. 

8.  Inquire  of  the  winds  according  to  these  three  origins; 
Jj!^^^  namely,  which  of  them  are  sent  down  from  what  is 
*"■**■  termed  the  nuddle  region  of  the  mr;  which  breathe 

forth  from  the  hollows  of  the  earUi,  whether  they 
rush  out  in  a  body,  or  exhale  imperceptibly  and  by 
degrees,  and  then  collect  as  streams  into  a  river; 
lastly,  which  of  them  are  generated  indiscriminately 
by  the  swelling  or  expansion  of  the  contignous  lur? 

Tlie  generationB  of  the  winds  are  not  only  ori^oal,  but 
also  accidental ;  that  is,  arising  from  the  compressions,  percna- 
rions,  and  repercusrioos  of  the  air. 

9.  Inquire  into  these  accidental  generationa  of  the  winds. 
Ajjjj^^  ^  Properly  they  are  not  generations,  for  they  rather 
wMa.  increase  and  strengthen  the  winds  than  create  and 

excite  them. 

So  mach  then  for  the  community  of  winds.  But  tbere  are 
some  extraordinary  and  prodigious  winds,  as  fiery  winds,  whirl- 
winds, and  hurricanes.  These  prevail  on  earth.  But  there  are 
likewise  subterranean  winds,  whereof  some  are  vaporous  and 
mercurial;  as  are  felt  in  mines;  others  are  sulphureous;  and 
find  vent  in  earthquakes,  or  burst  out  irom  volcanoes. 

10.  Inquire  into  these  extraordinary  and  prodigious  winds, 
wSS!^S^    *'"^  "'**'  ^  ^^  wonderful  properties  of  winds. 

From  the  kinds  of  winds  let  the  inquiry  pass  on  to  the  things 
which  help  to  produce  them  (I  do  not  say  efficients  of  them,  for 
that  b  more  than  I  mean ;  nor  eoncomitanU,  for  that  is  less,  but 
emifacimU,  things  which  help  to  make  them);  and  those  which 
are  supposed  to  excite  or  calm  them. 

1 1.  Of  astrolo^cal  considerations  touching  the  winds  inquire 
2tSSE«  to  sparingly,  and  take  no  heed  of  accurate  horoscopes 
J!ff-^™  of  the  heaven ;  only  do  not  n^lect  the  more  evident 
'"  "^"^       obserrationa  of  the  winds  ino^aung  at  the  riung  of 
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cerbun  stars,  at  the  eclipses  of  lumitmriefl,  or  at  tlie 
conjunctions  of  planets:  and  how  far  they  depend  on 
die  paths  of  the  sun  or  moon. 

12.  What  do  meteors  of  different  kinds  contribute  to  the 

winds?  What  do  earthquakes,  ahowere,  and  the 
meeting  of  the  winds  t^ether,contrihute?  For  these 
things  are  linked  together,  and  depend  one  upon 
the  other. 

13.  TVIat  do  different  vapours  and  exhalations  contribute  ? 

which  of  them  is  most  productive  of  winds,  and  how 
far  is  the  nature  of  winds  influenced  by  their  matter  7 

14.  What  do  earthly  things  and  things  which  take  place  on 

earth  contribute  to  the  winds  ?  What  do  mountains 
and  the  melting  of  enow  apon  them,  or  vast  icebergs 
which  float  and  are  borne  about  in  the  sea  every- 
where, contribute?  What  do  the  differences  of 
soil  or  land  (if  in  lai^  tracts),  as  marshes,  sands, 
woods,  pifuns,  contribute  ?  What  the  work  done  by 
the  hand  of  man,  as  the  burnings  of  heath  and  the  like 
for  the  cultivation  of  land ;  the  burnings  of  com  and 
villages  in  wars ;  the  draining  of  marshes ;  the  per- 
petual diechargcs  of  cannon ;  and  the  ringing  of 
bells  in  great  cities?  Such  matters  indeed  appear 
trivial,  but  yet  they  have  some  influence. 

15.  Inquire   into   all  the   methods  of  exciting  or  calming 

the  winds,  hut  less  fully  into  such  as  are  fabulous 
or  superstitious. 

From  this  let  the  inquiry  pass  on  to  the  limits  of  the  winds 
in  point  of  height,  extension,  and  duration. 

16.  Inquire  carefully  into  the   height  or  elevation  of  the 
'^"viw"'    '"°^t  ^^^  if  there  be  any  mountain  tops  where 

they  do  not  blow ;  or  if  the  clouds  sometimes  appear 
motionless  and  stationary,  at  the  same  time  that  the 
winds  are  blowing  strong  on  the  earth. 

17.  Inquire  carefully  touching  the  space  which  winds  have 

been  known  to  occupy  at  the  same  time,  and  what 
are  the  boundaries  of  them.  For  instance,  if  a  south 
wind  is  blowing  in  such  a  place,  will  a  north  wind 
be  blowing  at  the  eame  time  ten  miles  distant  from 
thence  ?   On  the  other  hand,  in  how  small  a  compass 
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flan  winda  be  confined,  so  that  (aa  is  the  case  in  some 
whiriwinds)  they  appear  to  run  in  channels. 

18.  Inquire  touching  the  greatest,  mean,  or  ehortest  time, 

that  the  winds  are  wont  to  continue  before  they 
slacken  and  as  it  were  expire ;  what  agun  is  their 
oanal  manner  of  liaing  and  commencing,  what  of  fall- 
ing and  cea^ng  ?  whether  it  be  sodden,  or  gradual, 
or  how  ? 

From  the  limits  of  the  winds  let  the  inquiry  pan  on  to  their 

snccesaions,  either  among  themselveB,  or  with  reapect  to  run 
and  showers.  For  as  they  perform  a  dance,  it  would  be  pleasant 
to  know  the  order  of  it. 

19.  la  there  any  rule  or  any  observation  which  can  be  at  all 
^**rfmSr"  '^''*^  "n  for  the  saccession  of  the  winds  with  one 

another?  Is  it  in  confonnity  with  the  motion  of  tiie 
sun  or  not  7  If  there  is  a  rule,  what  is  the  nature  of 
it? 

20.  Inquire  into  the  succession  and  alternation  of  the  winds 

and  run  ;  for  the  common  and  familiar  idea  is  that 
ram  calms  the  winds,  and  winds  keep  off  and  dis- 
perse the  rain. 

21.  Is  the  same  succession  of  the  winds  repeated  after  a  cer- 

tain  period  of  years  ?  if  so,  what  is  that  period  ? 
From  the  successions  of  &e  winds  let  the  inquiry  pass  on  to 
their  motions.  These  motions  involve  seven  inquiries ;  whereof 
three  are  contained  in  the  former  articles,  the  other  four  remain 
oatooched.  For  I  have  already  inquired  of  the  motion  of  the 
winds  OS  distributed  according  to  the  different  points  of  the 
compass ;  of  the  three  tines  of  motion,  upwards,  downwards, 
and  sideways ;  and  of  the  accidental  motion  of  compressions. 
"Hiere  remain  therefore,  the  motion  of  progression,  the  motion 
of  undulation,  the  motion  of  conflict,  and  the  motion  in  organs 
and  machines  of  human  invention. 

22.  Since  prc^ression  always  begins  from  a  certain  point, 
-iw  DUknni  inquire  as  dUigently  as  poenble  into  the  place  of  the 
"^^  first  rinng,  and  as  it  were  the  foontuns  of  the  winds. 

For  winds  appear  to  resemble  Fame ;  whiclkthough 
they  penetrate  and  bluster  everywhere,  yet  hide 
ibeu  heads  in  the  clouds.'   Inquire  likewise  into  the 
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progreasioa  itoelf.  For  inetanAe,  if  a  etrong  north 
wind  blew  on  each  a  dajr  or  sut^  an  hour  at  Tork, 
did  it  blow  two  days  afterwords  in  London  ? 

23.  Omit  not  to  inquire  into  the  undulation  of  the  'winds. 
By  undulation  I  mean  that  motion  by  which  th< 
wind,  like  the  waves  of  the  sea,  is  increased  or 
slackened  for  short  interraU ;  the  alternations  where- 
of are  best  perceiTed  by  listening  in  buildings. 
But  the  differences  between  the  nndalatione  or  fur- 
rowings  of  air  and  water  should  be  the  more  carefully 
marked,  because  in  the  ur  and  winds  there  is  no 
motion  of  gravity,  which  ia  a  great  part  of  the  un- 
dulation in  water. 

34.  Inquire  carefully  into  the  conflict  and  concurrence  of 
winds  blowing  at  the  same  time.  First  whether 
many  oiiginal  winds  (not  reverberating)  can  blow 
at  ^e  same  time  ?  And  if  so,  what  channels 
they  form  in  their  n^otion,  and  what  condensations 
and  alterations  they  engender  in  the  body  of  the  wr. 

25.  Do  some  winds  blow  above  at  the  same  time  that  others 

blow  below  ?  For  some  have  observed  that  the  clouds 
sometimes  move  in  a  contrary  direction  to  the 
weathercock ;  and  likewise  are  sometimes  driven  by 
a  strong  breeze,  when  it  is  quite  calm  below. 

26.  Describe  very  carefully  and  particularly  the  motion  of 

the  winds  in  the  sailing  of  ships. 

27.  Describe  the  motion  of  the  winds  in  the  sails  of  wind- 

mills, in  the  flight  of  hawks  and  birds,  and  even  in 
plajrthings  and  common  matters,  as  in  the  waving 
of  banners,  the  flying  of  kites,  and  games  which 
depend  on  the  wind. 
FbOH  the  motions  of  the  winds  let  the  inquiry  pass  on  to 
their  force  and  powers. 

28.  What  are   the  powers   and   actions   of  the   winds  on 
'^^wiSJ'  '^  tides  and  currents,  as  to  keeping  them  back,  driving 

them  OD,  and  causing  them  to  overflow  ? 

29.  What  are  their  powers   over  plants  and  insects,  witii 

•     regard  to  bringing  locusts,  caterpillars,  blights,  and 
mUdewe  ? 

30.  What  have  lliey  to  do  with  purifying  and  infecting  the 
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air,  with  regard  to  peetilences,  epidemics,  and  affeo- 
tiona  of  animalB  ? 

31.  What   18   their  power  of  conveying  what  are  termed 

Bpiritual  Bpeciee,  tbat  is,  sounds,  radiations,  and  the 
like? 

From  the  powers  of  winds  let  the  inquiry  pass  on  to  their 
pn^oatJcs,  not  only  on  account  of  the  use  of  predictions,  hut 
because  they  lead  the  way  to  causes.  For  prognostics  show 
either  the  preparations  of  things  before  tkey  are  produced  into 
action,  or  their  commencements  before  they  ore  perceptible  to 
the  sense. 

32.  Diligently  collect  all  kinds  of  prognostics  of  winds 
^"SSS? "    (except  those  of  an  astroli^ical  nature,  the  proper 

inquiry  whereof  has  already  been  marked  out), 
whether  they  be  sought  from  the  sky,  waters,  the 
insUnct  of  animals,  or  any  other  source. 

Lastlt,  conclude  the  inquiry  by  investigatingilie  imitations 
of  winds  in  things  natural  or  artificial. 

33.  Inquire  into  the  imitations  of  winds  in  natural  bodies, 
''w^  "^    as  flatulency  in  the  bodies  of  animals,  explosions 

in  the  receivers  of  atllls,  and  the  like. 
Inquire  into  draughts  and  artificial  winds,  as  bellows, 
ventilators  in  rooms,  &c. 

Such  then  are  the  articles  of  inquiry.  Some  of  them,  I  am 
well  aware,  it  is  beyond  the  power  of  our  present  experience  to 
answer.  But  as  in  civil  trials  a  good  lawyer  knows  how  to  put 
questions  suitable  to  the  case,  but  knows  not  what  the  witnesses 
can  answer ;  so  is  it  with  us  in  Natural  History.  Let  posterity 
look  to  the  rest. 


THE    HISTORY. 

The  Namti  of  Winda, 

wMrdkicDw  For  the  sake   of  cleamess   and  to   assist   the 

tkkarimDiiT-      memory,  we  give  a  new  set  of  names  to  the  winds 
according  to  their  order  and  degrees,  instead  of 
tunng  the  old  proper  names.     But  since  I  have  borrowed  many 
tenns  (though  not  without  careful  sifting)  from  tiie  opinions  of 
VOL.  T.  L 


by  Google 


146  TRAHSLATION  OF  THE 

the  ancienta,  and  things  will  hard);  be  recognized  except  under 
the  antnent  names,  these  likewise  ore  annexed  to  the  winds. 
Let  the  general  divi^on  of  the  winds  be  as  follows :  Car- 
dinal Winds,  which  blow  from  the  cardinal  points  of  heaven ; 
Semicardinal,  which  blow  half  way  between  those  points ;  and 
Median,  which  blow  intermediate  between  these  again.  And  of 
theae  Median  winds  let  those  be  called  the  Greater  Medians 
which  blow  half  waj  between  the  Cardinal  and  Semi<cardinal, 
and  the  rest  the  Lesser  Medians. 

The  particular  division  of  the  winds  is  shown  in  the  following 
table :  — 


ii 

3% 

North: 
■ndniU;  dUgd  Bd- 

KoithandbyEast. 

Eait: 
Ext  uid  hf  Sooth. 

South: 
SootbandbyWelt. 

West: 
Wraiand  by  Nonh. 

u 

a 

North-North-EMt: 

North-Eilr'wJbJ''' 
North; 

East-Soutb-EaM: 

UlCiBltlj  uU*d  VuWUf 

Soath-I^  ud  b; 

Soath-Soulb-Weat 
wdintly  cilM  Ubo- 

South-Ww  and  by 
South. 

WBrt-Nonh-Weai: 
WeK. 

u 

North-Eut: 
NoTth-Eut  uid  by 

Ea<t 

Sonlh-Esrt: 
Sonlh-Ewt  and  by 

SODtb. 

Sonth-Wen: 

slJ^S'-fe^'Mdl^y 

North-West! 
North- Weat  and  bf 

North: 
uetwilJTcoUad  Thn- 

b 

Eut- North- East: 
•ndenllrulMCsdu. 

EoEt  and  b7  North. 

Soath-Suuth-East: 
incirnU;  cmllcd   Ptin. 

South  and  by  East. 

West- South- West: 

■iKifnllT  olM   AfrL- 

WfiBt  Bn™by  South. 

North  North.Wea. 
North  aod  by  Wett. 

There  are  also  other  ancient  names  for  winds,  as  Apeliotea 
Ae  E^t  wind,  Argestee  the  West-North- West,  Olympiaa  and 
Scyron  the  North-West,  Hellcspontiua  the  EaatrNorth-East,  ■ 
and  lapyx  the  West-North-West;  but  I  do  not  dwell  upon 
them.  Let  it  be  enough  to  have  given  fixed  names  to  the 
winds,  according  to  the  order  and  division  of  the  quarters  of 
the  heaven.  In  the  interpretation  of  authors  I  place  no  great 
confidence ;  for  tbey  ore  themselves  of  but  little  weight. 

Free  Winds. 
wiS^"**"  1.  There  is  no  point  of  the  heaven  whence  a  wind 
i^."""""  may  not  blow.  Nay,  if  the  heavens  were  divided 
into  as  many  parts  as  there  are  degrees  in  the  hori- 
zon, winds  will  be  found  at  some  times  or  places  blowing  from 
each  of  them. 

2.  There  are  whole  couotriea  in  which  it  never  raans,  or  at 
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all  events  very  afidom ;  but  there  are  no  countries  where  it 
does  not  blow,  and  that  often. 

Generai  Winds, 
wiox  irtatBBt       The  pheDomena  with  respect  to  the  general  winds 
Anki*  of  In-    are  few  in  number ;  and  no  wonder,  for  theee  winds 
principally  occur  in  the  tropica,  regions  considered 
fatal  hy  the  ancients. 

1.  Persons  siulii^  in  the  open  sea  between  the  tropics  are 
aware  of  a  steady  and  continual  wind  (called  by  the  sailors  Brize) 
blowing  from  Ekist  to  West.  This  wind  is  bo  strong,  that  partly 
by  its  own  blast,  and  partly  by  its  influence  on  the  current, 
it  [H«Tents  vessels  sailing  to  Peru  from  returning  by  the  same 
way.' 

2.  In  the  European  seas,  when  the  sky  is  calm  and  clear, 
and  DO  particular  winds  are  stirring,  there  is  a  gentle  breeze 
ttoax  the  East,  following  the  sun. 

3.  It  is  generally  observed  that  the  higher  clouds  move 
mostly  from  East  to  West ;  and  this  even  at  the  same  time  that 
there  is  a  calm  or  a  contrary  wind  below.  If  this  is  not  always 
the  case,  the  reason  may  be  that  particular  winds  sometimes 
blow  high  up,  which  overpower  this  general  wind. 

Atenitkn.  If  there  be  any  such  general  wind  following  the 
motion  of  the  heaven,  it  is  not  strong  enough  to  resist  par- 
ticular winds.  Such  a  wind  is  more  observable  in  the 
tropica,  because  it  moves  there  in  larger  cireles ;  and  also  in 
the  higher  re^ns  of  the  air  for  the  same  reason,  and  because 
it  has  there  a  free  course.  Wherefore  if  you  would  discover 
it  outside  the  tropics,  and  near  the  earth  (where  it  is  very 
gentle  and  inactive),  make  the  experiment  in  the  open  axt, 
in  a  perfect  calm,  on  high  ground,  with  a  body  very  susoe^H 
table  of  motion,  and  towards  evening ;  because  at  that  the 
time  particular  east  wind  does  not  blow  so  much. 

ii^inicuoD-  Observe    carefully   whether   the   weather- 

cocks and  vanes  on  the  tops  of  towers  and  steeples  do  not 
in  the  most  perfect  calms  point  steadily  to  the  west. 

4.  It  is  certain  that  in  Europe  the  east  wind  is  sharp  and 
i,^,,^  drying,  the  west  wind  moist  and  geniaL     Is  not  this 

f^""""'^      because  (assuming  that  the  air  moves  from  east  to 
vest)  the  east  wind,  which  moves  in  the  same  direction,  must 
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rarify  and  die^pate  the  air;  and  so  make  it  diy  and  biting; 
whereas  the  west  wind  which  moves  in  a  contrary  direction 
collects  and  condenees  the  air ;  which  thereby  becomes  lesa 
keen,  and  in  the  end  wet? 

6.  Consult  the  inquiry  into  the  motion  of  the  tides,  as  to 
whether  tbey  move  from  east  to  west.  For  if  the  heaven  and 
the  waters  which  are  the  extremes  prefer  this  motion,  it  ia  not 
unlikely  that  the  ur  which  lies  between  them  will  likewise 
partake  of  it. 

AdiuiiitkiB.  These  two  phenomena  last  mentioned  are  termed 
indirect,  because  they  exhibit  the  matter  in  question  not 
directly,  but  by  consequence :  a  kind  of  evidence  which  (in 
the  absence  of  direct  phenomena)  I  eagerly  receive. 

injunmiiiL  That  this  Brize  blows  perceptibly  in  the  tropica 
is  a  certun  fact,  but  the  cause  of  it  le  doubtM.  It  may  be 
that  it  is  because  the  air  moves  as  the  heavens  do ;  only 
diat  outside  the  tropics  the  motion  is  almost  imperceptible 
by  reason  of  the  smaller  circles,  whereaa  it  is  manifest  witbin 
them  where  the  circles  are  larger.  Or  it  may  be  that  ns 
all  air  is  expanded  by  beat^  and  can  no  longer  be  contained 
in  the  same  space,  the  contiguous  air  is  necessarily  impelled 
by  the  expansion,  and  produces  this  brize  as  the  sun  advances. 
But  within  tbe  tropica,  where  the  sun  has  greater  power,  this 
is  more  remarkable ;  without  them,  it  is  hardly  perceptible. 
By  way  of  a  Crucial  Instance  to  decide  the  point,  inquire 
whether  the  brize  blows  at  night  or  not.  For  the  rotation 
of  the  air  continues  by  night,  but  the  heat  of  the  sun  does  not. 

6.  But  it  is  certEun  that  tlds  brize  does  not  blow  in  the  night, 
but  that  it  blows  in  the  morning  and  even  some  time  after 
sunrise.  Nevertheless  this  does  not  terminate  the  inquiry. 
For  the  nocturnal  condensation  of  the  tur,  especially  in  those 
countries  where  the  days  and  nights  are  not  more  equal  in 
their  lengths  than  they  are  different  in  their  degrees  of  heat 
and  cold,  may  weaken  and  disturb  this  natural  but  feeble  motion 
of  the  air. 

7.  If  the  air  participates  in  the  motion  of  the  heaven,  it 
follows,  not  only  that  the  east  wind  is  concurrent  with  the 
motion  of  the  air,  and  the  west  wind  is  opposed  thereto ;  but 
also  that  the  north  wind  blows  as  it  were  from  above  and  the 
south  wind  as  it  were  from  below  in  our  hemisphere,  where  the 
north  pole  is  rused  above  the  earth  and  the  south  depressed 
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below  it.  And  this  has  even  been  remarked  by  the  aocienta, 
tfaoogh  with  besitation  and  obscurity ;  but  it  agrees  well  with 
modem  experience ;  because  this  brize  (which  may  be  a  raotion 
of  the  air)  is  not  due  east,  but  north-east. 

Periodical  Winds. 
^Smiet  ta  ^  ii^  the  inquiry  touching  the   Greneral  winds 

£<'i^^?^  men  have  been  afflicted  with  blindness,  so  in  that 
'''™*'™-  of  the  Periodica]  winds,  they  have  suffered  dizziness 
and  coofbeion.  Of  the  former  they  say  nothing,  of  the  latter 
they  talk  vaguely  and  incoherently.  But  this  is  the  more  par- 
donable, because  the  thing  is  variable.  For  periodical  winds 
change  with  the  place,  and  the  same  do  not  blow  in  Egypt, 
Greece,  and  Italy. 

1.  That  there  are  periodical  winds  in  Bome  places  the  ap- 
plication of  the  name  declares,  as  well  as  that  other  appellation 
of  Etesian  or  Anniversary  winds. 

2.  It  has  been  set  down  by  the  ancients  as  one  of  the 
causes  of  the  inundation  of  the  Nile,  that  at  that  time  of  the 
year  the  Eteman  or  North  winds  are  prevalent,  which  pre- 
vent the  river  from  running  into  the  sea,  and  drive  it  back.* 

3.  There  are  currents  in  the  sea,  which  can  neither  be 
attributed  to  the  natural  motion  of  the  ocean,  nor  to  a  descent 
from  higher  ground,  nor  to  the  narrowness  of  channels,  nor  to 
pnxnontories  jutting  out  into  the  sea;  but  which  are  plainly 
influenced  by  periodical  winds. 

4.  Those  who  are  unwilling  to  admit  that  Columbus  con- 
ceived BO  certmn  and  fixed  an  opinion  of  the  West  Indies  from 
Uie  narrative  of  a  Spanish  pilot,  and  consider  it  still  more 
unlikely  that  he  derived  it  from  the  obscure  vestiges  and 
rumours  of  antiquity,  take  refuge  in  this ;  that  from  periodical 
winds  blowing  to  the  coast  of  Portugal,  he  imagined  that  there 
was  a  continent  to  the  westward.  The  circumstance  is  doubtful 
and  not  very  probable,  since  the  winds  could  hardly  travel 
BO  great  a  distance ;  but  in  the  meantime  it  is  a  great  honour  to 
this  inquiry,  if  the  discovery  of  the  new  world  may  be  attri- 
buted to  one  out  of  the  many  auoms  or  obserrations  that  it 
contains. 

5.  Wherever  there  are  high  mountains  covered  with  snow, 
periodical  winds  blow  from  that  quarter  at  the  time  of  the  melt- 
ing of  the  anows. 

■  Htnd.  li,  SO.,  uid  Pliny,  v.  VK 
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6.  I  judge  also  that  from  large  marshes,  which  in  winter  time 
are  entirely  flooded,  there  blow  periodical  winds  at  the  time 
when  the  heat  of  the  sun  commences  to  dry  them ;  but  of  this 
I  have  DO  certain  information. 

7.  Wherever  there  is  a  plentiful  generation  of  vapours,  and 
that  at  certain  times,  you  may  be  sure  that  at  ^ose  times 
periodical  winds  will  arise  there. 

8.  If  periodical  winds  are  blowing  anywhere,  and  there  bo  no 
cause  for  them  to  be  discovered  near  at  hand,  you  may  know 
that  snch  periodical  winds  are  strangers  and  come  from  a  dis- 
tance. 

9.  It  has  been  remarked  that  periodical  winds  do  not  blow 
at  night,  but  get  up  the  third  hour  after  sunrise.  They  appear 
indeed  like  winds  tired  with  a  long  journey,  so  as  to  be  scarce 
able  to  break  through  the  condensation  of  the  night  ur,  but 
after  sunrise  they  are  roused  up  for  a  while  and  continue  on 
their  course. 

10.  All  periodical  winds  (except  they  rise  near  at  hand)  are 
weak,  and  easily  overpowered  by  winds  that  rise  suddenly. 

11.  There  are  many  periodical  winds  which  are  neither  per- 
ceived nor  observed,  by  reason  of  their  weakness  and  their 
being  overpowered  by  the  free  winds.  In  the  winter  time 
therefore,  when  the  free  winds  are  most  prevalent,  they  are 
scarce  perceptible ;  but  in  the  summer,  when  these  wandering 
winds  are  less  frequent,  they  are  more  apparent. 

12.  In  Europe  the  principal  periodical  winds  are,  northerly 
winds  from  the  solstice,  both  before  and  afler  the  rising  of  the 
dog-fitar ;  west  winds  from  the  autumnal  equinox ;  and  east 
winds  from  the  vernal  equinox';  for  the  winter  solstice  deserves 
less  attention  by  reason  of  the  frequent  changes  in  winter. 

13.  The  Omithian  or  Bird-winds  (so  c^ed  because  they 
bring  birds  from  cold  regions  beyond  the  sea  to  more  sunny 
climes)  have  nothing  to  do  with  periodical  winds;  for  they 
often  fail  in  point  of  time.  But  whether  they  blow  late  or 
early,  the  birds  wait  for  their  convoy ;  and  if,  as  often  happens, 
the  winds  commence  to  blow  and  then  change  agun,  the  birds 
being  deprived  of  their  help  drop  into  the  sea,  and  sometimes 
fall  upon  ships. 

1 4.  The  precbe  day  or  hour  of  the  return  of  the  winds  is  not 
discovered  as  it  is  in  the  tides.  Some  writers  sometimes  specify 
a  day,  but  it  is  rather  by  conjecture  than  constant  observation. 

'  PUny,  a  *7,  46. 
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Attendant  fVindt. 
This  term  of  Attendant  Winds  is  my  own  >  and 
1^'  I  have  invented  it  leat  the  observation  of  them  be 
forgotten  or  confused.  My  meaning  is  this. 
Take  any  country  and  divide  the  year  into  three,  four,  or  five 
parts.  If  any  wind  blows  there  for  two,  three,  or  four  of  these 
parts,  and  a  contrary  wind  for  only  one  part,  the  wind  which 
blows  oltenest  is  called  the  attendant  wind  of  that  country. 
And  the  same  is  the  case  with  respect  to  the  weather. 

1.  The  south  and  north  winds  are  the  attendimt  winds  of  the 
world ;  for  tiiey  with  their  divisions  blow  more  Irequentiy  over 
the  world  than  the  east  or  west  winds  with  their  divisions. 

2.  All  free  winds  (not  periodical)  are  attendants  of  the 
winter  rather  than  the  summer,  but  principally  of  the  autumn 
and  spring. 

3.  All  free  winds  attend  more  upon  the  regions  without  the 
tro[rica,  and  even  the  polar  (urcles,  than  those  within  them ; 
in  the  torrid  and  &igid  zones  they  blow  more  seldom,  in  the 
temperate  more  frequently. 

4.  All  free  winds  likewise,  and  especially  the  strongest  of 
them,  blow  oftener  and  more  violently  in  the  momiag  and 
evening  than  at  noon  and  night. 

5.  Free  winds  are  more  general  in  lands  full  of  holes  and  ca- 
vities than  on  solid  and  firm  soils. 

loKuicuaD.  Human  care  has  been  very  remiss  in  the  obser- 

vation of  attendant  winds  in  particular  districts ;  yet  such 
obseryation,  if  it  were  made,  would  be  useful  in  many  respects. 
I  remember  that  an  intelligent  merchant  who  had  carried 
out  a  colony  to  Kewfonndland  and  passed  the  winter  there, 
told  me,  when  I  a^ed  him  why  that  country  was  reputed  so 
extremely  cold  where  the  latitude  was  suffidently  mild, 
"  that  it  WAS  not  quite  so  bod  as  was  reported,  but  that  the 
reasons  were  two :  the  one,  that  icebergs  were  brought  down 
by  ^e  current  of  the  Arctic  Sea  dose  beside  those  shores ; 
the  other  "  (which  he  considered  the  more  important),  "  that 
the  west  wind  blows  there  for  a  much  greater  part  of  the  year 
than  the  east;  which  is  likewise  the  case  (said  he)  in  England; 
but  then  in  Kewfoundland  it  blows  cold  from  the  continent, 
here  it  comes  warm  from  the  sea.  Now  if,"  he  continued, 
"the  east  wind  blew  as  long  and  as  frequently  in  England 
as  the  west  wind  blows  in  Newfoundland,  the  cold  here 
would  be  far  more  intense,  and  equal  to  what  it  is  there." 
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6.  The  veat  wind  is  the  attendant  of  the  afternoon,  for  it 
blowB  more  freq^uently  than  the  eaat  wind  when  the  aim  is 
declining. 

7.  The  south  wind  ia  the  attendant  of  the  night,  for  it 
riaea  oftener  in  the  night,  and  blows  stronger.  The  north  wind 
blows  in  the  daytime. 

8.  There  are  many  great  differences  between  the  attendant 
winda  of  the  sea  and  those  of  the  land.  The  chief  one  ia  that 
which  an^eated  to  Colnmbus  tiie  diacoveryof  the  New  World; 
namely,  that  eea  winds  are  not  periodical  aa  land  winds  ge- 
nemllj  are.  For  since  the  sea  abounds  with  vapours,  which 
are  present  everywhere  almost  indifTerently,  winds  likewise 
are  generated  everywhere,  and  having  no  fixed  origins  and 
birthplaces  blow  every  way  with  great  uncertMnty.  But 
the  land  ia  very  unequally  provided  with  the  matter  of  winds; 
some  places  being  well  aupplied  with  the  meana  of  generating 
and  increasing  them,  others  comparatively  deficient;  And 
therefore  they  commonly  blow  from  their  nuraeriea,  and  take 
their  direction  accordingly. 

9.  Acosta  doea  not  appear  to  be  very  consistent,  when 
he  aays  in  one  place  that  south  winds  blow  during  almost 
the  whole  year  in  Peru  and  along  the  coasts  of  the  South 
Sea,  and  in  another  that  sea-winds  generally  blow  there.'  For 
the  south  wind  there  is  s  land  wind,  oa  also  is  every  other 
wind  except  the  west.  We  may  adopt  however  what  he 
observes  as  more  certun,  namely,  that  the  south  wind  is  the 
attendant  and  conmion  wind  of  those  countries ;  unlesa  per- 
chance his  imagination  or  manner  of  speaking  were  betrayed 
into  error  by  the  name  of  the  South  Sea ;  and  he  takes  the  west 
wind,  because  it  blows  from  the  South  Sea,  for  the  aouth.  For 
the  sea  termed  the  South  Sea  is  not  properly  the  South  Sea, 
but  as  it  were  a  second  Western  Ocean ;  for  it  stretches  in  the 
same  direction  as  the  Atlantic. 

10.  Sea  winds  are  doubtless  moiater  than  land  winds,  but 
yet  purer,  and  more  easily  and  equally  mixed  with  pure  air. 
For  land  winds  are  compounded  of  deleterious  mixturea,  and 
are  full  of  amoke.  And  let  no  one  oppose  to  this,  that  sea 
winds  must  be  heavier  by  reason  of  the  saltnesa  of  the  sea ;  for 
salt  being  in  its  nature  terrestrial  does  not  rise  in  vapours. 

■  AcmU,  Utit  dcf  Indti,  UL  m,  alMl  U.  19. 
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1 1.  Sea  winds  are  vaim  or  cold,  according  aa  they  are  moist 
or  pure.  Cold  is  lessened  by  humidity  (for  dryness  intensifies 
both  heat  and  cold),  but  increased  by  purity.  Therefore  these 
winds  are  warm  outside  the  tropics,  but  cool  within  them. 

12.  I  judge  that  sea  winds  are  the  attendant  winds  of  all 
countries,  especially  on  the  coast.  For  winds  from  the  sea 
are  much  more  comuion,  by  reason  of  the  far  greater  abundance 
of  matter  for  winds  at  sea  than  on  land ;  unless  perchance 
from  some  peculiar  cause  there  happen  to  be  a  periodical  wind 
blowing  from  the  land.  But  let  no  one  confuse  periodical  and 
attendant  winds  together ;  for  the  latter  blow  much  more  gene- 
rally than  the  former.  They  have  however  this  in  common, 
that  they  blow  from  the  quarter  where  they  are  bred. 

13.  Sea  winds  are  generally  more  violent  than  land  winds; 
yet  when  they  subside  the  cabn  is  greater  out  at  sea  than  near 
shore;  so  that  sailors  sometimes  prefer  rather  to  coast  along 
the  shore  than  to  venture  out  to  sea,  lest  they  should  be 
becalmed. 

14.  There  blow  firom  the  sea  to  the  Bhore  winds  which  are 
intennittent ;  that  is,  winds  which  advance  a  little  way,  and 
then  suddenly  turn  back.  This  surely  is  caused  by  a  kind  of 
re&action  and  inequality  between  the  breezes  of  the  sea  and 
of  the  land ;  for  all  inequality  of  the  ur  is  a  commencement  of 
wind.  Such  intennittent  and  eddying  winds  are  moat  frequent 
in  bays  and  arms  of  the  sea. 

15.  Some  breezes  generally  blow  about  all  great  waters,  and 
are  mostly  perceptible  in  the  morning;  but  they  appear  more 
about  rivers  than  at  sea,  by  reason  of  the  difference  between 
the  breeze  &om  the  land  and  from  the  water. 

16.  Trees  growing  near  the  sea  usually  bend  and  curve 
tbemselvea  away  from  the  sea  breezes,  as  if  they  had  an 
antipathy  thereto.  Not  however  that  these  winds  have  any 
deleterious  quality,  but  their  moistness  and  density  render 
them  as  it  were  heavier. 

The  QuaHtieM  and  Poweri  of  Windt. 
^^^       The  qualities  and  powers  of  the  winds  hare  not 
imb!'Mbl«h.   ^***''  observed   diligently   and  variously.     T   will 
S^i^^l^b^'  extract  the  more  cert^n  of  them,  and  leave  the 
'^•■^i^-        rest  as  frivdous  to  the  winds  themselves. 
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1.  The  Bouth  wind  with  ua  is  ninj,  the  north  wind  oleir ; 
the  former  collects  and  nurturee  clouda,  the  latter  breaks  and 
dissipates  them.  Poets  therefore  in  their  descriptions  of  the 
deluge  represent  the  north  wind  as  at  that  time  imprisoned,  and 
the  south  wind  let  loose  with  full  powers. 

2.  The  west  wind  is  reputed  by  us  as  the  wind  of  the  Golden 
Age,  the  companion  of  perpetual  spring,  and  the  norae  of 
dowers. 

3.  The  school  of  Faracelaus,  seeking  a  place  fi>r  its  three 
principles  even  in  the  temple  of  Juno,  that  is  the  air,  established 
three  winds.     For  the  east  thej  found  no  place. 

TinctnriB  liquiduin  qui  mercnriilibiu  Austmni, 
Divitii  et  Zepli;rTi  rofaotea  aulphnre  Tenu, 
Et  Buream  tristi  rigidum  tale.' 

4.  In  Britain  the  east  wind  is  considered  iiyurione,  inscnnuch 
that  there  is  ft  proverb, 

"  Wlien  tbe  wind  ii  in  (lie  eut, 
Tis  ndtber  good  fbr  mui  nor  beast." 

5.  In  our  hemisphere  the  south  wind  blows  from  the  quarter 
where  the  sun  is,  the  north  wind  from  the  quarter  where  it  is 
not.  The  east  wind  everywhere  follows  the  motion  of  the  air, 
the  west  wind  opposes  it.  In  most  parts  of  Europe  and  Western 
Asia  the  west  wind  blows  from  the  sea,  the  east  from  the  land. 
These  are  the  most  radical  difierences  of  the  winds,  whereon 
most  of  their  qualities  and  powers  really  depend. 

6.  The  south  wind  is  less  anniversary  and  periodical  than  the 
north  wind,  but  more  variable  and  free '  i  and  when  it  is  pe- 
riodical it  is  so  gentle  as  to  be  scarce  perceptible. 

7.  The  south  wind  blows  lower  and  more  laterally ;  the  north 
wind  higher  and  more  from  above.  And  this  is  not  in  con- 
sequence of  the  polar  elevation  and  depression  mentioned  above, 
but  because  the  south  wind  in  general  has  its  birthplace  nearer 
the  earth  than  the  north  wind. 

8.  The  south  wind  with  us  is  wet  (as  has  been  observed 
before) ;  but  in  Africa  it  is  fair  and  brings  great  heats,  and 
is  not  cold,  as  some  have  afErmed.'     In  A&ica  it  is  tolerab^ 


Ctnr  AniEm  vltli  mercurial  Uoct  Imbued, 
Bleb  Zepbrr  dewed  wlUi  lulpbur,  Bmu  drew 
BJgld  wltb  HiL 
■  AiiiUt  mUem.  %  De  VenUa,  a.  *  Id.  lb.  ft] 
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healthy,  but  here  if  a  clear  and  dry  eouth  wind  continue  long, 
it  is  very  pestilential. 

9.  The  eouth  and  west  winds  do  not  generate  vapours,  but 
as  they  blow  from  quarters  where  the  greatest  quantity  of 
vapours  is  drawn  forth  by  the  intenuty  of  the  buu'b  heat,  they 
are  Ttaaj.  If  however  they  proceed  from  dry  places  that  are 
free  from  vapours,  they  are  fur,  sometimes  pu^,  and  sometimes 
sultry. 

10.  The  sooth  and  west  winds  with  us  seem  to  be  allied,  being 
both  warm  and  moist;  and  on  the  other  hand  the  north  and  east 
are  related,  being  both  cold  and  dry. 

11*.  The  north  and  south  winds  (as  has  been  observed  before) 
are  more  frequent  than  the  east  and  west;  because  by  reason 
of  the  presence  and  absence  of  the  sun  in  those  parts  there 
b  a  vast  inequality  of  vapours ;  whereas  in  the  east  and  west 
the  sun  is  as  it  were  indifferent.' 

12.  The  south  wind  fr^im  the  sea  is  very  healthy,  but  more 
unwholesome  from  the  land.  With  the  north  wind  the  contrary 
holds  good.  The  south  wind  from  the  sea  is  likewise  very 
benefidal  to  fruits  and  plants,  driving  away  blights  and  other 
noxious  diseases.* 

13.  The  south  wind  when  gentie  is  not  a  great  coUecter  of 
clouds,  but  it  is  ofren  dear,  especially  if  it  be  of  short  con- 
tinuance. But  if  it  lasts  or  becomes  violent,  it  malces  tiie  sky 
cloady  and  brings  on  run ;  which  comes  on  rather  when  the 
wind  ceases  or  begins  to  die  away,  than  when  it  commences 
or  is  at  itA  heights 

14.  When  the  south  wind  either  rises  or  falls,  there  is 
generally  a  change  of  weather,  from  fair  to  cloudy,  or  from  hot 
to  cold,  and  vice  versfi.  But  the  north  wind  often  both  rises 
and  falls,  without  any  change  in  the  weather. 

15.  Aj^r  frvMts  and  long  snows  the  soutii  is  almost  the 
only  wind  which  blows*,  as  if  the  frozen  matter  had  been 
digested  and  so  thawed.  And  yet  it  is  not  always  followed  by 
run,  but  the  same  thing  occurs  likewise  in  iiur  thaws. 

16.  The  south  wind  rises  ofteuer  and  blows  stronger  by 
night  than  by  day,  especially  in  winter  nights.  The  north 
wind,  if  it  shoold  rise  by  night  (which  is  onnsual),  hardly  ever 
lasts  beyond  three  days.* 
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17.  Th«  south  wind  nusefl  greaterwaTes  than theiiortli,eTea 
tliongh  it  blow  with  eqnal  or  leas  force. 

18.  In  a  6oaU)  wind  the  eea  appeara  more  Uue  and  clear ; 
in  a  north  wind  bhicker  and  darker.' 

19.  A  andden  increase  of  the  temperature  of  the  ur  eome- 
tiDies  denotes  rain ;  and  agun  a  sndden  change  to  cold  sometimes 
forebodes  the  same  thing.  But  this  depends  upon  the  nature  of 
the  winds ;  for  if  it  turn  warmer  with  a  south  or  east  wind  rain 
is  at  hand ;  and  so  likewise  if  it  become  colder  with  a  north  or 
west  wind. 

20.  The  south  wind  generally  blows  solitary  and  unre^ted ; 
but  the  north  winds,  especially  Caedas  and  Corua,  are  often  no- 
companied  by  other  different  and  contrary  winds,  which  repel 
them  and  make  them  tumultuous. 

21.  Take  care  not  to  sow  in  a  north  wind,  or  to  graft  and 
inoculate  when  the  wind  is  in  the  south.* 

22.  The  leaves  of  trees  fall  sooner  on  the  south  aide ;  but 
vine  shoots  burst  out  on  that  ude,  and  have  scarce  any  other 
aspect.* 

23.  Pliny  observes  that  in  lai^  pastures  shepherds  should 
take  care  to  drive  their  flocks  to  the  north  side,  that  they  may 
feed  opposite  to  the  south.  For  if  ihey  feed  opponte  the  north, 
they  get  foot-rot,  scouring,  and  blear  eyes.*  The  north  wind 
likewise  impairs  their  generative  powers,  so  that  if  they  look 
against  the  north  wind  as  they  copulate,  they  mostly  produce 
ewe-lambs.     But  in  this  Pliny  (as  being  a  transcriber)  is  not 


24.  Winds  are  injurious  to  the  com  crops  at  three  seasons ; 
namely,  on  the  opening  of  the  flower,  on  the  shedding  of  the 
flower,  and  near  the  time  of  ripening.  At  the  two  former 
times  they  either  bind  the  flower  ia  the  stalk  or  shake  it  off; 
at  the  latter  they  empty  the  ear  and  scatter  the  grain.* 

25.  In  a  south  wind  the  breath  of  men  is  more  offensive,  the 
appetite  of  wnimftlji  is  more  depressed,  pestilential  diseases  are 
more  frequent,  catarrhs  common,  and  men  are  more  dull  and 
heavy ;  whereas  in  a  north  wind  they  are  brisker,  healthier, 
and  have  a  better  appetite.'  The  north  wind  however  is  bad 
for  consumption,  cough,  the  gout,  or  any  sharp  humour. 


<  AiMnt.  ProUnn.  §  De  Veotb,  39.  >  Pllnr,  ktUL  c.  83,  M. 

■  Fllny,  nUl.  Sa.  *  Pliny,  ubl  luprL  '  CC  Pliny,  tUI.  78. 

*  FUnr,  nlU.  IT.  '  Arlilot.  Problem,  §  Dt  Vtatii,  16.  44,  40. 
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26.  The  east  wind  ia  Ary,  biting,  and  deetrnctJTe ;  the  west 
damp,  mild,  and  genial. 

27.  The  east  wind  towards  the  end  of  spring  is  destructive 
to  frnits,  by  bringing  in  worma  and  caterpiUara  which  devour 
almost  all  the  leaves;  and  it  is  likewise  uniavourable  to  corn. 
The  west  wind  on  the  contrary  is  very  tavourabte  and  friendly 
to  plants,  flowers,  and  all  vegetation.  About  the  autumnal 
equinox  however  the  east  wind  also  ia  tolerably  pleasant. 

28.  The  west  winds  are  more  violent  than  the  east,  and  do 
more  bend  and  wrench  trees. 

29.  Wet  weather  with  an  east  wind  continues  longer  than 
with  a  west,  and  generally  lasts  a  whole  day. 

30.  The  east  and  north  winds  when  they  have  once  begnn  are 
more  coatinuons ;  the  south  and  west  winds  are  more  variable. 

31.  In  an  east  wind  all  visible  things  appear  larger ' ;  in  a 
west  wind  all  sounds  are  more  audible  and  travel  farther. 

32.  "  That  the  wind  Ceecias  attracts  clouds,"  *  passed  into  a 
proverb  among  the  Greeks ;  in  comparing  it  to  usurers  who 
draw  in  money  by  potting  it  out.  It  is  a  strong  wind,  but  so 
wide  spreading  that  it  cannot  drive  away  the  clouds  as  quickly 
as  they  return  and  re^t  it.  And  this  appears  likewise  in  the 
larger  conflagrations  which  make  head  against  the  winds. 

33.  The  Cardinal  or  even  the  Semi-cardinal  winds  are  not 
so  Btormy  as  the  Median. 

34.  The  Median  winds  from  east  to  north-eoat  are  calmer ; 
from  north-east  to  east  they  are  more  stormy.  So  likewise  the 
winds  from  east  to  south-east  are  calmer  than  from  south-east 
to  south;  and  similarly  from  south  to  south-west  they  are 
calnaer  than  from  south-west  to  west;  and  from  west  to  north- 
west they  are  calmer  than  from  north-west  to  north.  So  that 
proceeding  in  the  order  of  the  heavens  the  Median  winds  of 
the  first  Semi-cardinal  are  disposed  to  be  calm,  those  of  the 
latter  to  be  stormy. 

35.  Thunder,  lightning,  and  tornadoes,  occur  with  cold 
northerly  winds,  as  the  winds  Corns,  Thrascias,  Cirdas,  Meses, 
Caecias ;  whence  thunder  is  often  accompanied  with  hail. 

36.  Snowy  winds  likewise  come  from  the  north,  but  Irom 
thoee  Median  winds  which  are  not  stormy,  as  Corns  and  Meses. 

37.  Winds  in  genera)  obtain  their  natures  and  properties  in 
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five  different  ways ;  namely,  from  the  absence  or  presence  of 
die  Bun ;  from  an  agreement  or  cUaagreement  with  the  natural 
motion  of  the  wr;  from  the  difference  of  the  matter  of  tlie  nur- 
aeriea  from  which  they  are  generated,  as  sea,  enow,  marshes, 
and  the  like ;  from  the  impregnation  of  the  countries  through 
which  they  pass;  or  irom  their  local  ori^ns,  whether  on  high, 
uoder  the  earth,  or  in  the  middle  r^on;  all  which  will  be 
better  explained  in  the  ensuing  articles. 

38.  All  winds  have  a  power  of  drying,  even  more  than  tiie 
son  itself.  For  the  sun  draws  forth  vapours,  but  does  not  dis- 
perse them,  unless  it  be  very  powerful ;  whereas  the  wind  both 
drawB  them  out  and  carries  them  off.'  But  the  south  wind  does 
this  much  less  than  the  others ;  and  stones  and  beams  will  sweat 
even  more  with  a  slight  south  wind  than  in  a  calm. 

39.  March  winds  are  far  more  drying  than  summer  winds; 
so  tliat  musical  instrument  makers  will  wait  for  March  winds 
to  dry  the  material  of  their  instruments,  and  make  it  porous 
and  musical 

40.  All  winds  dear  the  oit  and  free  it  from  corruption,  so 
that  those  are  the  healthiest  years  in  which  there  is  most  wind. 

41.  The  sun  has  a  fortune  like  to  that  of  kings,  whose 
governors  in  distant  provinces  have  more  submission  and 
obedience  from  their  subjects  than  is  paid  to  the  prince  himself. 
For  winds,  which  derive. their  power  and  origin  from  the 
sun,  have  certainly  equal  if  not  more  infiaence  on  the  tempe- 
ratures of  countries  and  the  dispositions  of  the  aii,  than  the 
sun  itseK  And  hence  it  is  that  Peru  (which  from  lying  near 
the  sea  and  having  vast  rivers  and  immense  snow-mountuDS 
is  copiously  supplied  with  winds  and  breezes)  may  vie  with 
Europe  in  the  mild  and  temperate  nature  of  the  air,* 

42.  We  should  not  be  surprised  at  the  winds  having  so  great 
a  force,  since  strong  winds  are  tike  inundations  and  torrents 
and  vast  waves  of  the  ur.  Not  however  that  they  have  any 
very  extraordinary  power  afler  all,  if  the  matter  be  better 
examined.  They  may  blow  down  trees  whose  tops  b^ng  spread 
like  sub  help  them  with  the  pressure  of  their  own  weight 
They  may  likewise  overturn  edifices  that  are  weakly  built,  but 
the  more  solid  structures  they  cannot  destroy,  unless  acoom- 
panied  by  earthquakes.     Sometimes  they  hurl  down  avolonohea 

■  ArbloL  Problem,  g  Dt  VcntU,  31.  •  Anxta,  Hlit.  dct  lodci,  IL  B; 
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from  the  monDtainB,  so  as  almoat  to  bury  the  plains  below  them ; 
a  thing  which  befel  SolymsD  in  the  plains  of  Sultania.'  Some- 
times  again  they  cause  great  inundationB  of  water. 

43.  Wind«  sometimes  dry  up  liTers,  and  disclose  their  beds. 
For  if  afler  a  long  droiight  there  is  a  strong  wind  down 
stream  which  coutinues  for  some  days,  so  that  the  freeh  water 
is  as  it  were  swept  off  into  the  sea,  and  the  tide  is  prevented 
irom  conung  up,  the  river  becomes  dry  in  many  unusual 
places. 

AdBunuiiw.  1.  If  you  change  the  poles,  you  must  also 
change  your  observations  as  to  north  and  south,  for  the 
absence  or  presence  of  the  sun  is  the  cause,  and  this  varies 
according  to  the  position  of  the  poles.  But  this  may  always 
be  regarded  as  cert^ ;  namely,  that  there  is  more  sea  to  the 
south  and  more  land  to  the  north,  which  likewise  has  no  sli^t 
influence  npon  the  whide. 

2.  Winds  are  generated  in  a  thousand  wayS)  aa 
will  be  made  evident  in  the  ensuing  inquiry  ;  when<»  it  is  no 
easy  matter  to  fix  observations  on  so  variable  a  subject; 
Those  however  which  are  here  l^d  down  may  generally  be 
held  for  cert^n. 

The  Local  Origim  of  Winds. 
wiui  mataca       The  knowledge  of  the  local  origins  of  the  winds 

lo the 8Ui  Artleto  ,  ,,_,..  ,  °,  .     , 

oTinquiii.  u  a  difficult  inquiry ;  for  whence  the  wmd  cometa 
and  whither  it  goeth  is  regarded  even  in  Scripture 
as  a  mystery.  And  I  am  not  now  speaking  of  the  sources  of 
particular  winds  (of  which  hereafiter),  but  of  the  places  in 
which  winds  in  general  are  bred.  Some  seek  for  them  on  high, 
others  search  the  deep,  hut  they  scarce  look  for  them  in  that 
middle  q>ace  where  they  are  mostly  generated.  And  in  this 
they  follow  the  manner  of  men  to  overlook  what  lies  before 
their  feet,  and  to  prefer  things  dark  and  obscure.  This  indeed 
is  certfun,  that  winds  are  either  natives  or  strangers ;  for  they 
are  as  it  were  traders  in  vapours,  which  they  collect  into  clouds  ' 
for  importation  or  exportation  to  and  from  different  countries, 
receiving  winds  in  return  by  way  of  exchange.  But  let  us  now 
inquire  concerning  native  winds ;  for  those  which  are  sthmgers 
in  one  place  are  natives  in  another.  Winds  therefore  have  three 
local  origins ;  that  is,  they  either  breathe  and  spring  fortli  from 
>  Knollei'  HlitoiT  of  tbc  Turkt  (1603). 
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the  eartli,  or  they  are  driveii  down  from  above,  or  they  are 
stiiTed  up  here  in  the  body  of  the  ur.  Those  driveQ  down 
irom  above  are  generated  in  two  ways ;  for  they  are  either 
driven  down  before  they  are  formed  into  clouds,  or  afterwards 
when  the  clouds  have  been  rarified  and  dispersed.  Let  us  now 
observe  what  is  their  history. 

1.  The  poets  have  feigned  that  the  kingdom  of  .^kilus  was 
utuated  in  subterranean  dens  and  cavenis,  where  the  winds 
were  imprisoned,  and  whence  they  were  occasionally  let 
looee.' 

2.  Some  theolt^iaos  also,  who  were  likewise  philosophers, 
have  drawn  a  similar  inference  from  the  words  of  Scriptore, 
"  Who  brings  forth  the  winds  out  of  his  treasures ; "  as  if  the 
winds  proceeded  from  acme  subterranean  treasure-houses  or 
magazines.  But  there  is  nothing  in  this ;  for  Scriptore  speaks 
likewise  of  the  treasores  of  snow  and  rain,  which  no  one  doubts 
are  generated  above. 

3.  There  is  doubtless  a  lai^e  quantity  of  air  contained  in  the 
earth,  which  probably  exhales  by  degrees,  and  must  certainly 
from  particular  causes  sometimes  rush  out  in  a  body. 
n«HB^.        ^^  great  droughts  and  in  the  middle  of  sonuner, 

when  the  earth  is  more  full  of  cracks,  great  bodies  of 
water  are  observed  to  burst  forth  in  dry  and  sandy 
places.  And  if  water  (which  is  a  gross  body)  does 
this  seldom ;  air  (which  is  a  thin  and  rorified  body) 
will  probably  do  it  of^ner. 

4.  When  lur  exhales  from  the  earth  gradually  and  at  di^rent 
spots,  it  is  at  first  hardly  perceptible  ;  but  when  many  of  thew 
small  emanationB  of  air  are  collected  blether,  a  wind  is  formed 
from  them,  as  a  river  from  many  springs.  But  this  seems  to 
be  true ;  for  the  ancients  have  remarked  that  many  winds  at 
dieir  rise  and  in  the  places  whence  they  rise  are  weak  at  first, 
but  gather  strength  as  they  proceed,  like  rivers.* 

5.  There  are  some  places  in  the  sea,  and  likewise  some  lakes, 
which  without  any  winds  ewell  exceedingly.  This  would 
appear  to  be  owing  to  some  sobterraneoDB  blast 

6.  It  requires  a  great  force  of  subterraneous  ur  to  shake 
or  cleave  the  earth,  but  a  less  to  raise  the  water.  Hence  it  ia 
that  earthquakes  are'uncommon,  but  swellings  and  risings  of 
the  waters  are  more  frequent 

■  TI«  Sn.  I.  AC.  Ik.  •  Cr.  Qllbcrt,  Phjilol  It.  S. 
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7.  It  is  likewise  everywliere  obBerred  diat  waters  Bonewhat 
rue  and  swell  before  atonns. 

8.  The  thin  sabtemueoTis  air  which  esoapes  at  diflerent  spots 
is  not  perceived  on  land  till  it  is  collected  into  wind,  by 
reason  of  the  porous  nature  of  the  earth.  But  when  it  rises 
from  below  the  waters  it  is  perceived  immediately  from  a  cer- 
tain swelling  of  the  waters,  by  reason  of  their  continuity. 

9.  It  has  been  before  observed  that  hollow  and  cavernous 
districts  have  their  attendant  winds ;  so  that  these  would  cer- 
tunly  appear  to  have  their  local  origins  from  the  earth. 

10.  On  large  rocky  mountains  the  winds  are  found  to  blow 
both  sooner  (that  ia,  before  they  are  perceptible  in  the  vallies), 
and  more  frequently  (that  is  when  there  ia  a  calm  in  the  valliea) ; 
but  all  mountains  and  rocks  are  caTemons. 

11.  Gilbert  observes  that  in  Derbyshire*  in  England,  a 
monntunous  and  rocky  diatriot,  there  are  such  strong  eruptions 
of  winds  from  some  cavemS}  tbat  articles  of  dress  or  mga 
thrown  into  them  are  blown  back  agiun  with  great  violence, 
and  carried  up  a  great  height  into  the  air. 

12.  At  Aber  Barry  on  the  Severn  in  Wales,  there  is  a  rocky 
cliff  filled  with  holes,  to  which  if  a  nuin  apply  lus  ear  he  will 
hear  various  sounds  and  murmurs  of  subterranean  blasts. 
"^^^^^         Aoosta  has  observed  with  respect  to  the  towns  of 

Plata  and  Potora  in  Peru,  which  do  not  lie  fkc  apart 
from  one  another,  and  are  both  situated  on  high  and 
mountainous  ground,  so  that  there  ia  no  differance 
in  this  point ;  that  nevertheless  the  temperature  of 
Potosi  is  cold  and  wintry,  while  that  of  Plata  ia 
mild  and  spring-like.*  This  may  perhaps  be  owing 
to  the  silver  mines  near  Poto^;  which  proves  that 
there  ore  veuta  for  hot  and  cold  blasts  from  the 
earth. 

13.  If  the  earth  be  the  original  source  of  cold,  as  Par- 
menides  muntuned  (an  opinion  not  to  be  despised,  seeing  that 
etAd  and  denaity  are  closely  united)  ■  j  it  ia  not  less  probable 
that  warm  ezhalationB  should  be  thrown  up  from  the  central 
cold  of  the  earth,  than  that  they  should  be  thrown  down  from 
the  cold  of  the  upper  air. 

14.  It  is  aud  by  some  of  the  ancienta  that  there  are  certain 
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wells  in  Dalmatia  and  the  country  of  Cyrene,  into  which  if  a 
stone  be  thrown,  etoriDS  will  soon  arise ' ;  as  if  the  stone 
broke  through  some  covering  in  a  place  where  the  winds  were 
confined. 

'**'Sii"'"°'  -^tna  and  many  other  mountains  vomit  forth 
flames ;  and  it  is  probable  that  air  may  break  oat  in 
the  same  way,  especially  being  expanded  and  set  in 
motion  by  sabterraneao  heat. 

15.  Upon  earthquakes)  certun  foreign  and  noxious  winds  are 
observed  to  blow,  both  before  and  after  the  shock ;  just  ae  a 
tight  smoke  is  commonly  omitted  before  and  after  great  con- 
flagratdons. 

Adnaniiini.  Air  Confined  in  the  earth  is  forced  out  by 
many  causes.  Sometimes  a  badly  cemented  mass  of  earth 
falls  into  a  hollow ;  sometimes  the  waters  ingulf  themselves 
in  the  earth ;  sometimes  t^e  air  is  expanded  by  anbterranean 
fires  and  requires  greater  space ;  sometimes  the  earth,  which 
was  before  firm  and  vaulted,  is  reduced  to  ashes  by  internal 
fire,  and  being  no  longer  able  to  support  itself  &11b  in.  And 
there  are  many  other  similar  causes. 

So  much  then  for  the  inquiry  concerning  the  first  local  oii^ 
of  the  winds,  namely,  from  under  the  earth.  I  come  now  to 
the  second  origin ;  namely,  from  on  high,  or  from  what  is  called 
the  middle  region  of  the  air. 

^Admonition.  Let  no  One  misinterpret  my  words  into  a  denial 
that  the  other  winds  may  likewise  be  generated  from  vapours 
both  of  land  and  sea.  But  this  I  have  mentioned  is  the  first 
kind  of  winds  which  spring  from  the  earth  as  winds  ready 
formed. 

16.  It  has  been  observed  that  woods  be^  to  rustle  before 
winds  are  manifestly  perceived  * ;  whence  it  is  conjectured  that 
wind  descends  from  above.  This  b  likewise  remarked  on 
mountains  (as  I  have  mentioned  before),  but  the  cause  is  less 
certain  by  reason  of  the  hollows  therein. 

17.  The  shooting  and  twinkling  of  stars  foretels  wind  from 
that  quarter  where  the  shooting  is  seen ' ;  which  shows  that  the 
iiir  is  disturbed  above,  before  the  motion  reaches  ub 

18.  The  clearing  ot  the  sky  and  disperung  of  the  donds 
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foreshadow  winda,  before  they  are  felt  oo  the  earth ;  which  like- 
wise prove  that  winds  commeiice  above. 

19.  Before  the  rising  of  a  wind,  the  leaser  stare  are  not 
visible,  even  on  a  clear  night ' ;  the  ur  apparently  being  con- 
densed, and  made  lees  transparent  by  the  matter  which  is 
aflerwards  turned  into  winds. 

20.  Halos  round  the  moon,  a  blood-red  sunset,  a  red  moon 
on  her  fourth  rising,  and  many  other  prognostics  of  winds 
derived  from  above  (whereof  I  will  treat  in  their  proper  place), 
indicate  that  the  matter  of  winds  is  there  conunenced  and  pre- 
pared. 

21.  In  these  phenomena  you  may  remark  the  difference 
already  mentioned  between  the  two  ways  whereby  winds  are 
generated  above ;  namely,  before  and  after  tiie  collection  of 
vapoors  into  cloud.  For  the  prognostics  from  halos  and  the 
colours  of  the  sun  and  moon  have  some  cloudy  matter ;  but  the 
shooting  and  obscuration  of  the  smaller  stars  take  place  in  a 
clear  skj, 

22.  When  wind  proceeds  from  a  formed  clond,  the  cloud  is 
either  totally  dissipated  and  turned  into  wind ;  or  it  is  divided 
partly  into  rain,  and  partly  into  wind ;  or  it  is  rent  asunder, 
and  the  wind  bursts  for&  as  in  a  storm. 

23.  Many  indirect  phenomena  may  be  observed  in  nature 
of  the  repercussion  by  cold.  Wherefore,  since  the  cold  in  the 
middle  region  of  the  air  is  plainly  very  intense,  it  is  evident  that 
vapours  cannot  for  the  most  part  penetrate  those  regions,  but 
must  be  either  congealed  or  hurled  back  again.  And  thia 
was  the  opinion  of  the  ancients,  which  in  this  instance  is 
eoond. 

The  third  local  origin  of  winds  is  in  the  case  of  those 
which  are  generated  in  the  lower  tat;  to  which  likewise  I 
give  the  name  of  swellings  or  overchai^ee  of  the  air.  It  is  a 
thing  very  common  and  familiar,  but  yet  hitherto  passed 
over  in  ulence. 

spmiirttaB.  The  generation  of  those  winds  which  are  stirred  in 
tlie  lower  ur  is  nothing  more  mysterious  than  this.  The  ur 
newly  created  from  water  and  rariSed  and  resolved  vapours, 
being  united  to  the  former  air,  can  no  longer  be  confined  within 
the  some  limits  as  before,  but  swells  and  rolls  onwards  and  oo- 
■  FllDj,  ubl  urpl. 
K  a 
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ou|nes  a  larger  apace.  But  here  we  must  aseame  two  tilings. 
First,  that  a  drop  of  water  tamed  into  air  (whatever  stories  they 
may  tell  of  the  decimal  piopordon  of  the  elements)  requires  at 
least  a  hundred  times  more  space  than  before ;  and  secondly, 
that  a  little  new  air  in  motion,  when  superadded  to  the  old,  atirs 
and  puts  the  whole  in  motion.  And  this  may  he  seen  by  the 
dranght  from  a  pur  of  bellows  or  a  crack  in  the  window, 
which  will  set  the  aii  of  the  whole  room  in  motion,  as  the  flame 
of  the  candles  will  directly  show. 

24.  Ab  dews  and  mists  are  generated  in  the  lower  ur,  with- 
out hong  tamed  into  clouds  or  penetrating  into  the  middle 
re^oD ;  BO  it  is  wiUi  nuny  of  the  winds. 

25.  There  is  a  continual  breeze  playing  on  seas  and  waters, 
which  is  only  a  slight  wind  newly  generated. 

26.  The  runbow,  which  is  the  lowest  of  the  meteors  and 
generated  nearest  the  earth,  when  it  does  not  appear  entire,  bat 
broken  and  only  with  the  ends  visible,  is  rescdved  into  winds, 
as  much  if  not  more  than  into  rain. 

27.  It  has  been  observed  that  in  countries  which  are  divided 
and  separated  by  the  interposition  of  monottuns  some  winds 
that  are  common  on  one  side  of  the  range  do  not  reach  the 
other.'  This  manifestly  shows  that  they  are  generated  below 
the  tops  of  those  mountuns. 

28.  There  ia  an  infinite  variety  of  winds,  which  blow  in 
dear  weather,  and  even  in  countries  where  it  never  nuns,  that 
are  generated  where  they  blow,  without  ever  having  been 
douda  or  reaching  to  tiie  middle  re^on  of  the  air. 

Any  one  who  knows  how  easily  vapour  is  resolved 
into  ur,  how  great  is  the  quantity  of  Tapours,  and 
how  much  greater  space  a  drop  of  water  occupies 
when  turned  into  lur  than  it  did  before  (as  has  been 
mentioned  above),  and  how  little  compression  the 
ur  bears,  will  feel  certain  that  winds  must  be  gene- 
rated everywhere,  fix>m  the  surface  of  the  earth  to 
the  highest  parts  of  the  atmosphere.  For  a  large 
quantity  of  vapour,  when  it  begins  to  expand,  cannot 
possibly  rise  to  the  middle  region  of  the  air  without 
surcharging  the  air  and  prodnisng  disturbonoa  on 
the  way. 

'  Gilbert,  Phy*.  It.  1. 
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Accidental  Generations  of  fVindt. 

'^S?»b*         Accidental  generationB  of  winds  are  those  whidi 

iniuiV       do  not  produce  or  create  an  impulsiTe  motiDn,  but 

eidier  excite  it  by  compresBion,  or  drive  it  back 

by  repercuaaion,  or  roll  and  agitate  it  by  currea. 

And  this  is  effected  by  external  canses,  and  the 

position  of  contiguous  bodies, 

1.  There  is  more  agitation  of  the  air  and  sensation  of  winds 
in  places  where  there  are  low  bills  surrounded  by  Tallies  with 
a  higher  range  of  hills  beyond,  than  either  on  mountains  or 
pUins. 

2.  Winds  and  draughts  are  felt  in  towns  where  there  is  any 
wide  place  with  narrow  outlets  or  passages,  and  at  the  comers 
of  streets. 

3.  Vraitilation  is  produced  (n:  arises  naturally  in  houses, 
where  there  is  a  thorough  draught,  the  ur  going  in  at  one 
aide  and  out  at  the  other.  But  it  is  done  more  effectually, 
if  the  ur  enters  &om  different  sides,  meets  in  angles,  and  has  a 
common  outlet  at  the  meeting-place.  Arched  and  circular 
dining  rooms  are  cooler  lilcewise,  because  the  ur  which  is 
starred  in  them  is  reflected  in  all  directions.  Curved  porticoes 
are  better  than  straight  ones;  for  a  wind  in  a  straight  line, 
though  it  is  not  confined  but  has  a  free  outlet,  yet  does  not 
make  the  air  so  unequal,  voluminons,  and  ondulatory,  as  the 
meeting  in  an^es,  the  windings  abont  and  collections  in  a  round 
space,  and  the  like. 

4.  After  great  storms  at  eea  the  accidental  wind  lasts  for  a 
lime  after  the  original  wind  has  settled.  And  this  is  caused 
by  the  oolli^on  ai^  percussion  of  the  air  from  the  undulation 
of  the  waves;. 

5.  In  gardens  the  wind  is  commonly  found  to  be  repelled  by 
walls,  buildings,  and  mounds ;  so  that  one  would  think  it  blew 
in  a  contrary  direction  to  that  in  which  it  really  blows. 

6.  If  one  ude  of  a  country  is  surrounded  by  hills,  and  a 
wind  blow  for  a  long  time  from  the  pliun  to  the  hills,  this  wind 
being  repelled  by  ^e  bills  is  either  condensed  into  rain,  if  it 
be  a  moist  wind,  or  changed  into  a  contrary  wind,  which  how- 
ever is  of  no  long  ocnttinuance. 

7.  In  weathering  headlands  sailors  often  experience  a  change 
(^wind. 
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Extraordinary  Windt  and  Sudden  ChuU. 

^^^"i^i*  Some  writers  give  opinioiiB  and  ressoiu  tonclmig 
JJToJJS'.*  extraordinaxy  winde,  as  hurricanea  or  storma,  whirl- 
TTHHioon.  winds,  typhoona,  and  airoccoa ;  but  they  pve  no  de- 
Bcription  of  the  thing  itaelf,  which  certunly  b  to  be  sought  from 
joanuila  and  acattered  history. 

1.  Sudden  gnets  never  come  in  a  clear  eky,  but  only  when 
it  is  dondy  and  with  nun ;  so  that  there  is  rightly  thought  to 
be  an  eruption,  with  a  discharge  of  the  wind  and  a  conooseion 
of  the  water. 

2.  Those  storms  attended  with  cloud  and  fog,  called  "  bel- 
luffi,"  which  rise  up  like  pillars,  are  very  violent  and  dangerooa 
at  aea. 

3.  The  greater  typhoons,  which  extend  over  aome  conraderable 
apace  and  carry  things  up  into  the  air  along  with  them,  seldom 
occur ;  but  the  leaser  and  as  it  were  playful  eddies  and  whirl- 
winds are  common. 

4.  All  storms,  typhoons,  and  greater  whirlwinds,  have  a 
manifest  motion  of  precipitation  or  vibration  downwards,  more 
than  the  other  winds.  And  hence  they  appear  to  rush  like 
torrents,  and  to  flow  down  as  in  channels,  and  to  be  then  re- 
pelled by  the  earth. 

5.  It  Bometiffies  happens  that  In  meadows  haycocks  are  carried 
up  into  the  air,  and  then  spread  abroad  like  a  cover  over  the  field. 
Again,  bundles  of  pea-straw,  sheafs  of  com,  and  linen  hung 
out  to  dry,  are  lifted  as  high  as  the  tops  of  trees  or  above  the 
tops  of  houses  by  whirlwinds ;  and  all  this  is  done  without  any 
great  force  or  violence  of  wind. 

6.  Sometimes  these  very  slight  and  partial  whirlwinds  take 
place  even  on  a  clear  ^y ;  so  that  a  person  riding  may  see 
dust  or  straws  caught  up  and  whirled  round  near  him  without 
feeling  mnch  wind.  This  is  doubtless  caused  by  contrary 
breezea  mutually  repelling  one  another,  and  making  a  circuit 
tion  of  air  by  the  concussion. 

7.  It  is  certain  that  there  are  some  blasts  which  leave  behind 
them  on  plants  manifest  traces  of  burning  and  scorching.  But 
the  sirocco,  which  is  an  invisible  lightning  and  a  baming  ur 
without  flame,  is  referred  to  the  inqwry  on  li^biing. 
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Things   Contributing  to  Windi,  that  it,  the  OrigiTud ;  for  of 
Accidental  Winda  it  has  been  inquired  above, 

wkb  RfcRDsi  '^''^  ancients  have  given  a  very  confused  and 

wbTii^Wii,  uncertain  account  of  the  winds  and  their  causes, 
**  and  mostly  not  true.  But  no  vonder  that  those 
who  d<k  not  look  cloae  do  not  see  clearly.  They 
talk  as  if  wind  were  something  else,  different  &om  ur  in 
motion ;  and  as  if  exhalations  generated  and  composed  the 
whole  hody  of  winds ;  and  as  if  the  matter  of  winds  were 
only  a  hot  and  dry  exhalation ' ;  and  as  if  the  origin  of  the 
moticai  of  winds  were  only  an  expulsion  and  repercussioa 
from  the  cold  of  ^e  middle  region ;  all  which  things  are  mere 
arbitrary  and  imaginary  suppositions.  But  yet  from  these 
threads,  whidi  are  indeed  but  cobwebs,  they  weave  laige  webs, 
'Whereas  in  reality  every  impulse  of  the  sir  is  a  wind ;  ex- 
halations mixed  with  the  lur  contribute  more  to  the  motion, 
than  to  the  matter  of  the  winds ;  moist  vapours  are  by  a  well 
proportioned  heat  turned  into  wind  more  easily  than  dry  ex- 
halations; and  many  winds,  besides  those  which  are  driven 
down  and  repelled  from  above,  are  generated  in  the  lower  re^on 
of  the  air,  and  exhale  from  the  eartb.  Let  us  observe  what  is 
the  language  of  the  things  themselves. 

1.  I  have  mentioned  in  the  article  on  general  winds,  that 
the  natural  rotation  of  the  air,  without  any  other  external 
cause,  generates  a  perceptible  wind  within  the  tropics,  where 
the  ur  revolves  in  latter  circles. 

2.  Next  to  the  natural  motion  of  the  ur,  before  inquiring 
concerning  the  sun,  which  is  the  principal  parent  of  the  winds, 
we  most  observe  whether  anything  be  due  to  the  moon  and 
other  stars,  upon  clear  experimental  evidence. 

3.  Great  and  violent  winds  arise  some  hours  before  an  eclipse 
of  the  moon ;  so  that  if  the  moon  is  eclipsed  at  midnight,  there 
are  winds  the  evening  before ;  but  if  in  the  morning,  there  are 
winds  at  midnight. 

4.  Acosta  observes  that  in  Peru,  which  is  a  very  windy 
country,  there  is  most  wind  at  the  full  moon.* 

<  AiM.  MeUofldog.  a  4.  •  HlBt  del  Indci,  iL  T. 
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It  would  be  wall  worth  obseiring,  witat  effect 
the  motions  and  changes  of  the  moon  have  upon 
the  winds,  for  they  certainly  influence  the  waters.  For  in- 
stance, whether  the  winds  like  the  tides  are  not  somewhat 
higher  at  the  full  and  new  moon,  than  in  the  quarters.  For 
though  it  may  be  a  convenient  theory,  that  the  moon  has 
dominion  over  the  waters,  and  the  sun  and  stars  OTer  llie  air ; 
yet  it  is  certain  that  water  and  air  ate  very  homogeneooe 
bodies,  and  that  next  to  the  sun,  the  moon  has  the  greatest 
power  in  every  thing  here  below. 

5.  Greater  winds  are  observed  to  blow  about  the  time  of  the 
conjunctions  of  planeta. 

6.  Winds  and  stormy  weather  are  frequent  at  the  rising  of 
Orion ' ;  but  we  should  observe  whether  this  does  not  proceed 
from  the  rising  of  that  constellation  at  a  time  of  year  most 
generative  of  winds;  so  tliat  it  would  be  ratlier  a  concomitant 
than  a  cause.  And  a  similar  doubt  might  juetiy  be  raised 
respecting  the  runs  at  the  riung  of  the  Hyades  and  Pleiades, 
or  the  storms  at  die  rising  of  ArctnruB.  And  so  much  with 
regard  to  the  moon  and  stars. 

7.  The  sun  doubdees  is  the  primary  efficient  of  many  winds, 
as  by  its  heat  it  operates  upon  two  kinds  of  matter ;  namely, 
the  body  of  the  air,  and  vapours  or  exhalations. 

8.  The  sun,  when  powerful,  expands  ur,  though  pore  and 
entirely  unmixed,  perhaps  as  much  as  one-third,  which  is 
no  trifling  difierence.  From  this  simple  expansion  therefore 
some  wind  must  arise  in  the  sun's  paths,  especially  during 
great  heats ;  and  that  rather  two  or  three  hours  after  sunrise 
than  at  daybreak. 

9.  In  Europe,  the  nights  are  more  sultry ;  in  Peru,  the  three 
first  hours  of  the  morning  * ;  both  from  the  same  cause,  namely, 
the  cessation  of  winds  and  breezes  at  those  hours. 

10.  In  a  water  thermometer  dilated  aii  depresses  the  water 
as  with  a  blast ;  but  in  a  glass  filled  only  with  air  and  capped 
with  a  bladder  the  Natation  of  the  ur  blows  out  the  bladder 
penseptibly,  like  a  wind. 

11.  I  made  an  experiment  of  this  kind  of  wind  in  a  round 
tower  that  was  completely  shut  np  on  every  side.  A  chafing 
dish  of  coals  thoroughly  ignited  bo  that  there  might  be  no 

>  AriM.  FtoblciD.  Dc  Vcntli,  14.  *  AcoitB,  EtM,  dci  Indo,  U.  13. 
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Btnoke  woB  placed  in  &e  middle  of  the  room.  At  one  aide  of 
this,  but  at  Bome  distarice  &om  it,  I  siupended  a  thread,  with 
«  crou  of  feathers  fastened  to  it  to  make  it  more  suaceptible 
of  motion-  After  a  short  time  therefore,  when  tlie  heat  had 
increased  and  ^e  air  dilated,  the  cross  of  feathers  with  its 
thread  began  to  wave  about,  first  to  one  aide  and  then  to  tbe 
other.  And  furtlier,  when  a  hole  was  made  in  the  window  of 
the  tower,  a  warm  gust  of  air  passed  out,  not  continuous,  bat 
intermittent,  and  in  undulating  cnrrents. 

12.  The  contraction  of  the  ur  hj  cold  after  it  has  been 
dilated  likewise  creates  a  wind  of  the  same  kind,  but  weaker, 
becaoee  cold  baa  less  force.  In  Peru  therefore  under  any  spot 
of  shade  not  onlj  is  the  coolness  greater  than  ia  felt  here 
(which  is  the  result  of  anHperUtani),  hut  there  ia  a  manifest 
breeze  &om  the  contraction  of  the  ur  as  soon  as  it  comes  under 
the  shade.*  And  so  much  for  wind  caused  by  mere  dilatation 
and  contraction  of  the  air. 

13.  Winds  rising  from  mere  motions  of  the  ur,  with  no 
intermixture  of  vapours,  are  soft  and  gentle.  Let  us  now 
inquire  concerning  Taporous  winds  (or  winds  generated  &om 
vapours),  which  may  be  as  much  stronger  than  the  former,  oa 
the  expansioa  of  a  drop  of  water  turned  into  ur  exceeds  any 
expanaioD  of  air  akeady  made ;  which  it  was  shown  to  do  many 


14.  The  sun  with  its  proportionate  heat  is  the  efficient  of 
vaporous  winds  (which  ore  those  that  conunonly  blow).  The 
matter  ia  the  vapours  and  exhalations  turned  and  resolved  into 
ur ;  I  say  ur  (not  anything  other  than  ur),  though  not  quite 
pure  to  b^n  with. 

15.  The  sun  when  it  has  little  heat  raises  no  vapours,  and 
therefore  creates  no  wind. 

16.  The  sun,  when  it  has  a  moderate  heat,  draws  out  vapours, 
but  doea  not  immediately  dissipate  them.  And  therefore,  if 
tliere  be  a  large  quantity  of  them,  they  collect  into  rain,  eith^ 
alone,  or  accompuiied  with  wind.  If  the  quantity  be  amall, 
they  ore  turned  into  wind  alone. 

17.  The  heat  of  the  sun  on  its  inoreaae  is  more  disposed  to 
generate  winds ;  on  its  decrease  to  generate  run. 

18.  The  intense  and  continued  heat  of  the  snn  rarifies, 
disperses,  and  elevates  vapours,  and  at  the  same  time  mixes 

'  KixMt,  ahl  Hipri. 
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them  equally  and  inoorporates  them  with  the  tir ;  whic^  makea 
the  ur  cahn  and  aerene. 

19.  The  equal  and  continaous  heat  of  the  Bun  ie  less 
favourable  than  the  unequal  and  variable  beat  for  the  genera- 
tion of  winds.  Hence  it  ia  tliat  winda  are  leas  troublesome  in 
a  voyage  to  Russia  than  in  the  English  Channel,  by  reason  of 
the  long  days.  But  at  the  time  of  the  equinox  in  Peru,  winds 
are  very  frequent,  by  reason  of  the  great  inequality  of  heat 
between  day  and  night 

20.  In  vapours  both  the  quantity  and  quality  are  of  im- 
portance. A  small  quantity  produces  gentle  gales ;  a  moderate 
quantity  strong  winds ;  a  large  quantity  charges  the  air  and 
generates  run,  either  with  or  without  winds. 

21.  Vapours  arising  from  the  sea,  rivers,  and  inundations, 
generate  a  far  greater  quantity  of  winds  than  do  exhalations 
from  the  land.  But  yet  winds  which  arise  from  the  earth, 
and  less  damp  places,  are  more  fixed  and  oontinuoua ;  and  these 
generally  are  tiiose  which  are  driven  down  from  above.  The 
opinion  therefore  of  the  ancients  would  not  have  been  totaUy 
unprofitable  in  this  respect,  had  they  not  chosen  as  it  were  to 
divide  the  inheritance,  and  to  assign  nuns  to  the  vapours  and 
only  exhalations  to  the  winds.  And  things  of  this  kind  sound 
well  in  words,  but  are  really  worthless  and  unprofitable.' 

22.  Winds  from  the  melting  of  snow  on  the  mount^ns 
occupy  a  middle  space  between  water  and  land  winds,  but 
incline  rather  to  the  former,  though  they  are  more  keen  and 
active. 

23.  The  melting  of  snow  on  the  snow  mountains  always,  as 
has  been  before  observed,  produces  periodical  winds  &om  that 
quarter. 

24.  The  anniversary  north  winds  at  the  rising  of  the  d<^ 
star  *  are  supposed  to  ctnne  from  the  frozen  sea,  and  the 
regions  about  the  Arctic  circle,  where  the  ice  and  snow  are 
not  melted  till  summer  is  far  advanced. 

25.  The  masses  or  mountains  of  ice  which  are  carried  down 
towards  Canada  and  Newfoundland  are  more  gencratiye  of 
cold  galea  than  variable  winds. 

26.  The  winds  from  sandy  or  chalky  bcmIs  ore  few  and  dry ; 
but  in  hotter  countries  the  some  are  sultry,  smoky,  and 
burning. 

■  Aim.  Hetean««  II.  4.  ■  Ct  PUn;,  IL 
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27.  WindB  generated  from  sefr-vapoure  more  easily  return 
to  run,  BS  tbe  watery  element  asserts  and  reclaims  its  right ; 
but  if  this  does  not  take  place,  they  mix  directly  with  the  air, 
and  remain  quiet  But  terrestrial,  smoky,  and  unctuous  ex- 
halations are  leas  easily  reeolved,  ascend  higher,  are  more 
excited  in  their  motion,  frequently  penetrate  iuto  the  middle 
r^on  of  the  tax,  and  make  up  some  of  the  matter  of  fiery 
meteors. 

28.  It  is  repcHrted  in  England  that,  when  Qaeoony  was  under 
onr  dominioQ,  the  inhabitants  of  Bordeaux  and  the  neighbour- 
hood presented  a  petition  to  the. king,  to  stop  the  burning  of 
heather  in  Sussex  and  Hampshire ;  because  about  the  end  of 
April  it  caused  a  wind  destmctiTe  to  the  vines. 

29.  The  meetings  of  winds  together,  if  the  winds  be  strong, 
produce  violent  whirlwinds ;  hut  if  the  winds  he  gentle  and 
moist,  they  cause  r^n  and  a  calm. 

30.  Winds  are  calmed  and  restruned  in  five  ways ;  namely, 
when  the  air  charged  and  agitated  with  vapours  is  freed  by  tbe 
vi^urs  becoming  condensed  into  rain ;  or  when  the  vapours 
are  rarified  and  dissipated,  and  are  thus  mixed  with  the  ur, 
and  agree  well  with  it,  «id  keep  quiet ;  or  when  vapours  or 
exhalations  ore  rused  and  exalted  so  high,  that  there  is  a  com- 
plete freedom  from  them,  till  they  are  either  driven  down 
from  the  middle  region  of  the  air,  or  admitted  into  it;  or 
when  vapours  collected  into  clouds  are  driven  by  tbe  upper 
frinds  into  other  countries,  and  so  leave  the  lands  over  wUdi 
they  pass  calm  and  undisturbed ;  or  lastly,  when  the  winds 
blowing  frcon  their  nurseries  become  feeble  by  reason  of  the 
length  of  their  journey  and  the  want  of  fresh  matter,  and  losing 
their  force  gradually  die  out. 

31.  Showers  generally  allay  the  winds,  espeoially  if  they  be 
stormy;  as  on  the  other  hand  winds  of^n  keep  off  nun. 

32.  Winds  contract  ^emaelves  into  run  (wluch  is  the  first 
and  principal  of  the  five  ways  in  which  they  are  calmed),  mfher 
when  overcharged  by  tbe  quantity  of  vapours,  or  by  reason  of 
the  contrary  motions  of  gentle  winds,  or  by  reason  of  the  op- 
position of  mountains  and  headlands,  which  remst  the  shock  of 
the  winds  and  gradually  turn  tbem  back  on  themselvea,  or  by 
reason  of  the  condensation  from  intense  cold. 

33.  The  smaller  and  lighter  winds  generally  rise  in  the 
morning  and  fall  at  sunset,  as  the  condensation  of  the  night 
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tor  haa  power  enough  to  contract  them.    For  (he  air  will  Butnmt 
to  some  compreaeion  without  becoming  agitated. 

34.  The  Bound  of  beUa  is  supposed  to  dissipate  thunder  and 
lightnings  but  this  has  not  come  under  obaerratiou  with  respect 
to  winds. 

AibuaduoB.      Consult  here  the  passage  concerning  tlie  -png- 
noaticB  of  winds ;  for  there  is  eome  connection  between  causes 
'    and  signs. 

35.  Piin;  meoticou  that  the  ri^denoe  of  a  whirlwind  is  stopped 
by  pouring  vin^ar  upon  it.* 

The  Limits  of  WineU. 
win  ntraoct  to  1.  It  is  Boid  that  the  priests  who  offered  the 
^iBtkAi^  yearly  sacrifices  on  the  altars  at  the  tops  of  Mont 
"  "'''^-  Athos  and  Olympus  used  to  find  ti»  letters  which 
they  had  traced  in  the  ashes  of  the  victims  the  preceding  year 
no  way  disarranged  or  obliterated ;  and  this,  although  the  altars 
did  not  stand  in  a  temple,  but  in  the  open  tur.*  This  ftiUy 
proved  that  at  that  elevation  there  had  been  nutiher  rain  nor 
wind. 

2.  It  is  Bud  that  at  the  top  of  the  Peak  of  Tenerifie,  and  also 
on  the  Audes  between  Fern  and  Chili,  snow  lies  along  the  clifis 
and  mdes  of  the  mountuns ;  bat  at  the  sonmiitB  themselves 
there  is  nothing  except  a  still  lur,  so  rarified  as  almost  to  stop 
respiratioo,  and  so  acrimonious  and  pungent  as  to  excit«  nausea 
in  the  stomach,  and  to  redden  and  inflame  the  eyes.* 

3.  Vaporous  winds  do  not  appear  to  blow  at  any  great  ele- 
vation,  though  some  of  them  are  probably  higher  than  most 
clouds. 

So  much  for  the  height;  now  for  the  latitude  of  tlie  winds, 

4.  The  winds  certainly  occupy  very  various  spaces ;  aome> 
times  very  extensive,  and  sometimeB  very  narrow  and  confined. 
They  have  been  known  to  cover  a  space  of  100  miles  within  a 
few  hours. 

5.  Free  winds  tltat  range  over  a  iride  space  are  generally 
strong  and  not  mild.  They  last  generally  for  about  twenty- 
four  hours,  and  are  not  runy.  Confined  winds  on  the  other 
hand  are  either  mild  or  stormy,  but  always  of  short  duration. 
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6.  Periodical  winds  are  iluierant,  and  fill  a  very  eztennve 
space. 

7.  Stormy  vinds  do  not  travel  far,  though  they  always  spread 
beyond  the  limits  of  the  storm  itself. 

8.  Sea  winds  are  much*  more  partial  tlian  land  winds ;  bo  that 
sometimes  at  sea  a  fresh  breeze  may  be  observed  to  be  curling 
and  rafDing  the  water  in  one  direction,  while  everywhere  else 
the  eea  is  as  calm  and  smooth  as  a  mirror. 

9.  I  have  before  alladed  to  the  small  whirlwinds  which  some- 
times play  before  persons  on  horseback,  almost  like  the  blast 
&om  a  pair  of  bellows. 

I  now  pass  from  tlie  latitude  to  the  duration  of  the  winds. 

10.  Very  strong  winds  continue  longest  at  sea,  where  there 
is  a  plentifiil  supply  of  vapours.  On  land  they  scarce  ever  last 
more  dian  a  day  and  a  half. 

11.  Very  gentle  winds  do  not  blow  continuously  for  more 
than  time  days,  either  on  land  or  sea. 

12.  The  east  wind,  as  has  been  elsewhere  observed,  is  of 
longer  duration  than  the  west.  And  also  every  wind  which 
springs  np  in  the  morning  is  more  lasting  than  one  that  rises  in 
the  evening. 

13.  It  is  certain  that  winds  (unless  they  are  mere  storms) 
rise  and  increase  gradually,  but  fall  more  quickly,  and  some- 
times all  at  once. 

7V^  Succeuiotu  of  Winds. 

wttb  refnmnta  !■  If  the  wiud  follows  themotionof  the  suu,  tliat 
^  ^Aiti^  is  if  it  move  from  east  to  south,  from  south  to 
west^  from  west  to  north,  from  north  to  east,  it 
does  not  generally  go  back ;  or  if  it  does,  it  is  only  for  a  short 
lime.  But  if  it  move  contrary  to  the  motion  of  the  sun,  that  is 
if  it  changes  from  east  to  north,  from  north  to  west,  from 
west  to  south,  from  south  to  east,  it  generally  returns  to  the 
former  quarter,  at  least  before  it  has  completed  the  entire  circle. 

2.  If  run  falls  before  the  wind  commences,  the  wind  will  last 
longer  than  the  rain.  But  if  t^e  wind  blows  first  and  is  after- 
wards laid  by  rtun,  it  does  not  often  rise  agiun ;  and  if  it  does, 
it  is  followed  by  fresh  run. 

3.  If  the  wind  shifts  about  for  a  few  hours  as  if  it  was 
trying  the  different  points,  and  then  commences  to  blow  con- 
stantly from  one  quarter,  that  wind  will  last  many  days. 
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4.  If  a  south  wind  be^  to  blow  for  two  or  three  days,  » 
north  wind  will  eometimee  riee  directly  afterwarde.  But  if 
diere  has  been  ■  north  wind  for  as  many  days,  the  wind  will 
blow  for  a  short  time  &om  the  eaet  before  it  comes  from  the 
south.' 

5.  Towards  the  end  of  the  year  and  the  commencement  of 
winter,  if  the  eouth  wind  blow  first  and  be  succeeded  by  tho 
north,  it  will  be  a  severe  winter.'  But  if  the  north  wind  hlovr 
at  the  commencement  of  winter,  and  be  succeeded  by  the 
Boutb,  the  winter  will  be  mild  and  warm. 

6.  Pliny  quoting  Eudoxus  aaaerts  that  the  some  series  of 
winds  returns  every  four  years  • ;  which  does  not  appear  to  be 
true,  for  the  revolutions  are  not  so  rapid.  It  has  been  observed 
by  the  diligence  of  some  that  the  greater  and  more  remarkable 
seasons  of  weather,  as  great  heats,  great  snows,  great  frosts, 
warm  winters,  and  cold  summers,  generally  come  round  in  a 
circuit  of  thirty-five  years. 

The  Matitmg  of  Winds. 

wth^™^  Men  talk  as  if  the  wind  were  a  body  of  itself, 
»ih'(^''Vn<i  ■which  of  its  own  force  drove  and  impelled  the 
Sfoqwl^"'  air  before  it.  And  likewise  when  it  changes, 
TnittHioB.  they  talk  as  if  the  some  wind  transferred  itself  to 

another  place.  And  when  the  people  talk  in  this  way,  plulo- 
sophers  prescribe  no  remedy  for  Buch  opinions,  but  they  them- 
selves talk  confusedly,  without  opposing  these  errors. 

1.  After  the  inquiry  therefore  into  the  local  origins  of  the 
winds,  I  come  next  to  that  concerning  the  raicdng  and  directing 
of  their  motion.  In  winds  which  have  the  commencement  of 
motion  in  their  first  impulse,  as  those  which  are  driven  from 
above,  or  exhale  irom  the  earth,  the  exdtation  of  motion 
is  manifest.  The  former  descend,  the  latter  ascend  at  their 
commencements,  and  afterwards  acquire  a  winding  motion  &om 
the  resbtance  of  the  air,  principally  according  to  the  angles  of 
their  force.  But  the  inquiry  concerning  the  winds  which  are 
stirred  up  everywhere  in  the  lower  sdr,  (and  are  the  commonest 
winds  of  all,)  is  more  obscure.     And  yet,  as  has  been  observed 

'  Arlrt.  Pk*.  wiL  «.  ■  Id.  lb.  <8.  *  Pllnj,  II.  48. 
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in  the  8pecnIatioa  oa  the  eighth  article,  the  thing  itself  ia 
cfHumon  and  Jamiliar. 

2.  There  is  Bome  reeemblaDCe  to  this  thing  in  that  experiment 
of  tlie  cloee  tower  which  has  been  described  before.  For  that 
experiment  was  varied  in  three  wbts.  The  first  was  -  that 
already  mentioned,  by  means  of  a  chafing  dish  of  ignited  and 
bright  coals.  The  second  was  by  removing  the  chafing  dish, 
and  substituting  a  kettle  of  boiling  water,  which  made  tiie 
motion  of  the  cross  of  feathers  slower  and  less  active  than 
before ;  as  the  heat  was  not  strong  enough  to  prevent  the  dewy 
vapour  of  the  water  &om  hanging  in  the  air,  and  could  not 
dissipate  it  into  the  matter  of  wind.  The  third  was  by  the  use 
of  both  the  chafing  dish  and  the  kettle,  which  most  of  all 
agitated  the  cross  of  featiiers ;  so  that  it  appeared  sometimes  to 
be  lifted  up  as  by  a  small  whirlwind.  For  now  there  was  both 
the  water  to  snpply  plenty  of  vapour,  and  the  chafing  dish  at 
hand  to  dissipate  it. 

3.  Fnnn  this  it  appears  that  the  overdiar^ng  the  fur  by  the 
tesolntion  of  vapour  into  ur  is  a  principal  cause  of  extuting 
motion  in  the  winds. 

I  must  now  pass  on  to  die  direction  of  motion^  and  its  v^^ 
tidty  or  change  of  direction. 

4.  The  direction  of  the  progressive  motion  of  the  winds  is 
controlled  by  the  nurseries,  which  are  to  winds  what  fountuns 
are  to  rivers.  Such  are  places  which  abound  in  vapours ;  for 
there  b  the  native  country  of  the  winds.  Now  when  they 
have  found  a  current,  where  the  lur  oflTers  no  resistance,  (as  water 
finds  a  declivity,)  they  unite  with  (dl  the  homogeneous  matter 
tiiey  find  in  their  coarse,  and  carry  it  off  with  them,  as  rivers  do. 
Winds  therefore  always  How  from  the  quarter  where  tiidr 
nurseries  lie. 

6.  "When  the  winds  have  no  spe<ual  nurseries  in  any  fixed 
spot,  they  become  exceedingly  erratic  and  easily  change  their 
curretit ;  as  may  be  seen  in  the  middle  of  the  sea  and  in  wide 
[duns. 

6.  When  the  winds  have  great  nurseries  in  one  spot,  bat 
receive  small  accessions  from  the  places  through  which  they 
journey,  they  blow  strongly  at  first,  but  gradually  slacken. 
On  the  other  hand  when  the  nurseries  are  more  continuous,  the 
winds  ore  gentler  at  first,  but  afterwards  increase. 

7.  The  winds  have  movable  nurseries  in  the  clouds,  which 
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Bre  often  transported  by  the  upper  wiode  to  placea  far  distant 
fiom  the  Qurseries  of  the  vapours  from  which  those  clouda  were 
generated.  Bat  in  this  case  there  he^na  to  be  a  nursery  of  the 
wind  on  that  aide  where  the  clouds  are  first  turned  into  wind. 

8.  -  The  Tflrdcity  of  the  winds  is  not  caused  by  a  wind  trane- 
porUng  itself  while  it  ia  blowing,  but  by  its  either  falling  of 
itself,  or  being  overpowered  by  another  wind.  And  all  tlus 
depends  on  the  different  situations  of  the  nurseries  of  winds, 
and  the  different  times  and  seasons  when  the  vapours  emanating 
from  these  nurseries  are  resolved. 

9.  If  there  be  norseriee  of  winds  on  opposite  sides,  that 
is,  if  one  be  in  the  north,  the  other  in  the  south,  the  stronger 
wind  will  prevul,  and  will  blow  continuously  without  any 
contrary  winds,  but  somewhat  deadened  and  subdued  by  the 
weaher  one ;  in  the  same  way  as  the  force  of  the  tide  is  af- 
fected by  the  stream  of  a  river ;  for  the  motion  of  the  eea  does 
previul,  and  becomes  the  only  motion,  yet  it  is  somewhat  checked 
by  the  course  of  the  river.  But  if  the  stronger  of  these  two 
contrary  winds  happens  to  fall,  the  wind  will  at  once  spring  up 
from  the  opposite  quarter  whence  it  before  blew,  though  it  bad 
been  made  imperceptible  by  the  power  of  the  stronger. 

10.  For  instance,  if  there  be  a  nursery  of  wind  in  the  north- 
east, the  north  east  wind  will  blow.  But  if  there  be  two  nur^ 
series,  one  to  the  east,  the  other  to  the  north,  the  winds  will 
blow  separate  for  some  distance  up  to  the  point  of  confluence ; 
and  then  they  will  set  in  from  the  north-east,  or  with  an  in- 
clination in  the  direction  of  the  stronger. 

11.  If  the  stronger  nursery  of  wind  be  to  the  north,  twenty 
miles  distant  from  any  country,  and  the  weaker  one  be  to  the 
east  only  ten  miles  off,  the  east  wind  will  blow  for  some  hours ; 
but  soon  afterwards  the  north  wind  will  arrive  and  supersede  it. 

12.  If  the  north  wind  be  blowing  and  &11  innithamountiun 
on  the  west  dde,  it  will  soon  change  to  north-east ;  that  is,  to  a 
compound  of  the  original  and  reflected  wind. 

13.  If  there  be  a  land  nursery  of  winds  to  the  north,  and  the 
blast  firom  it  go  straight  up,  and  meet  with  a  cold  cloud  from 
the  west  which  drives  it  to  the  opposite  point,  it  will  blow 
frotai  the  north-east. 

AdnooiiioD.  The  nnneries  of  the  winds  on  sea  and  land  are 
stationary,  so  that  their  birthplace  and  origin  may  be  better 
discovered.     But  the  nurseries  in  the  clouds  are  moruble,  so 
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that  the  mfttter  of  winds  is  supplied  in  one  place,  while  the/ 
are  formed  elsewhere.     And  this  accounts  for  the  directioa 
of  motioD  in  die  winds  being  more  variable  and  confused. 
These  are  adduced  by  way  of  example ;  but  the  like  holds  in 
like  caaes.     And  bo  much  for  tbe  direction  of  the  motion  of 
winds.     Bnt  we  must  see  further  respecting  the  longitude  aud 
as  it  were  the  voyage  of  winds,  though  this  may  aeem  to  have 
been  inquired  into  a  little  before  under  the  title  of  latitude. 
For  if  winds  occupy  greater  spaces  Latitudinally  thui  longi- 
tudinally, their  breadth  may  be  mistaken  for  their  length. ' 

14-  If  it  be  true  that  Columbus  on  the  coast  of  Portugal 
inferred  the  existence  of  a  conijuent  in  America  from  the 
periodical  westerly  winds,  winds  would  certiuoly  appear  to 
travd  a  very  long  way. 

15.  If  it  be  true  that  the  melting  of  the  snows  about  the 
Arctic  Sea  and  Scandinavia  causes  north  winds  to  blow  in 
Italy  and  Greece  during  the  dog  days,  that  certunly  is  a  great 
distance. 

16.  The  comparativg  rapidity  with  which  weather  travels  in 
the  direction  of  the  different  winds  has  not  aa  yet  been  observed ; 
for  instance,  how  much  quicker  a  storm  comes  up  from  the 
east  with  an  easterly  wind ;  how  much  slower  from  the  west. 

And  BO  much  for  the  progressive  motion  of  winds ;  we  must 
now  look  to  their  undulation. 

17.  The  undulation  of  winds  is  a  momentary  action;  for 
even  a  strong  wind  will  rise  and  fall  alternately  at  least  a  hun- 
dred times  in  an  hour ;  which  shows  how  unequal  the  force  of 
the  winds  is.  For  neither  rivers,  though  rapid,  nor  currents  at 
sea,  though  strong,  have  any  undulation  at  all,  except  when 
the  wind  blows.  And  this  undulation  of  tbe  winds  has  no 
equality  in  it,  but  ts  Uke  the  pulse,  sometimes  double  and 
sranetimes  intermittent. 

18.  The  oodnlation  of  the  air  differs  from  that  of  the  water 
in  this ;  in  water  the  waves  rise,  but  fall  again  spontaneously 
to  a  level ;  so  that  (notwithstanding  the  lofty  expressions  of  the 
poets  conoeming  storms,  "  that  the  waves  rise  to  heaven  and 
rink  to  hell,")  tliey  do  not  (all  much  below  the  level  surface 
of  the  water.  But  in  the  undulation  of  the  air,  where  there 
is  no  motion  of  gravity,  the  lur  is  raised  and  depressed  almost 
equally.  And  so  much  for  undulation.  We  must  now  inquire 
ctsiceming  the  motion  of  conflict. 

VOU  V,  H 
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19.  I  have  already  partly  inquired  into  the  conSicts  and 
compoand  currents  of  the  wiuds.  It  is  manifeBt  that  winds, 
eepeciiilly  the  milder  onee,  are  ubiquitous;  as  ie  likewise  proved 
by  the  fact  that  there  are  few  days  or  hours  wherein  some 
gentle  breezes  do  not  blow  in  open  places ;  and  that  with  great 
irregularity  and  variety.  For  the  wipds  which  do  not  proceed 
&om  the  larger  nurseries  are  erratic  and  changeable ;  Bometimea 
propelling  and  sometimes  flying  from  one  another^  aa  if  in 
sport 

20.  Two  contrary  winds  are  sometimes  observed  to  meet  to- 
gether at  sea ;  as  is  shown  by  the  ruffling  of  the  sur&ce  of  the 
water  on  both  sides,  and  the  stillnese  between  them.  After  the 
collision,  if  the  winds  break  each  other  equally,  a  general  calm 
ensues ;  but  if  the  stronger  wind  prevul,  the  ^taUon  of  the 
water  is  continued. 

21.  It  is  certain  that  in  Peru  winds  oflen  blow  from  one 
quarter  on  the  mountiuns,  and  directly  contrary  in  the  vallies. 

22.  It  is  likewise  certain  that  with  us  the  clouds  move  in  a 
direction  contrary  to  the  wind  here  below. 

23.  Agfun,  the  higher  clouds  are  someUmeB  seen  to  scud  over 
the  lower ;  bo  as  to  pass  in  different  and  even  contrary  directions, 
as  if  driven  by  opposite  currents. 

24.  It  is  likewise  certain  that  in  the  upper  ur  the  winds 
sometimes  are  neither  distracted  nor  impelled,  while  half  a 
mile  below  they  are  driven  along  in  mad  fury. 

25.  Contrariwise  also,  there  is  sometimes  a  calm  below 
when  the  clouds  are  moving  rapidly  above ;  but  this  is  less 
common, 

iDdina  phe-  In  the  waves  likewise,  sometimes  the  water  on 
the  top)  sometimes  that  below  moves  the  quickest ; 
and  sometimes  (though  rarely)  there  are  di&rent 
currents  of  water,  the  one  above  and  the  other 
below. 

26.  We  should  not  altogether  neglect  the  testimony  of 
Virgil,  seeing  he  was  by  no  means  ignorant  of  natural  philo- 
sophy ;  "  At  once  the  winds  rush  forth,  the  east,  and  south,  and 
south-west  laden  with  storms ; '"  and  agiun,  "  I  have  seen  all 
the  battles  of  the  winds  meet  together  in  the  lur."*     So  fiirlhen 

'  Uiu  Euruique  Notutque  ruunt.  cr«bnque  proctlUa 
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have  I  inquired  concerDing  the  motiona  of  the  winds  in  nature. 
I  must  now  look  to  their  motion  iu  machinea  of  human  in- 
Tention ;  and  above  all  in  the  sails  of  ships. 

TJie  Motion  of  Windt  in  the  Sails  of  Skipt. 

1.  The  largest  British  ships  (for  I  take  them  as  my  example) 
have  four  and  sometimes  five  masts ;  all  standing  erect  one  be- 
hind the  other  in  a  strught  line  drawn  through  the  centre  of 
the  vessel. 

2.  The  names  of  these  masts  are ;  the  mainmast  in  the 
centre,  the  foremast,  the  mizenmast  (which  ia  sometimes  double), 
and  the  bowsprit. 

3.  £ach  mast  consists  of  eeveral  parts,  two  or  three  in  num- 
ber, wtuch  may  be  raised,  and  by  certain  koots  or  joints  fixed 
in  their  place,  and  in  like  manner  taken  down. 

4.  The  bowsprit  &om  its  lower  fastening  is  inclined  towards 
the  ses,  from  its  upper  fastening  it  is  erect.  All  the  other 
masts  are  perpendicular. 

5.  These  masts  are  rigged  with  ten  sails,  and  when  the  mizen- 
maflt  is  double,  with  twelve.  The  munmast  and  the  foremast 
have  three  tiers  of  stuls,  which  we  call  the  mainsul,  the  tcpsul, 
and  the  top-gallantaaJL  The  others  have  only  two  sails,  being 
without  the  top-gaUanta&il. 

6.  The  sails  are  extended  croesways,  near  the  top  of  each  . 
joint  of  the  mast,  by  pieces  of  timber  which  we  call  yards. 
To  these  the  upper  part  of  the  sul  is  stitched,  while  tbe 
lower  part  is  tied  with  ropes  at  the  comers  only ;  and  in  this 
fashion  the  mainsail  is  attached  to  the  sides  of  the  ship,  the  top* 
aul  and  the  top-gallantsail  to  the  yards  contiguous  to  them. 
The  same  ropes  serve  to  draw  or  turn  them  to  either  side  at 
pleasure. 

7.  The  yard  of  each  mast  stretches  in  a  horizontal  direc- 
tion; except  that  of  the  mizenmast,  which  is  slanted,  with 
one  end  elevated  and  the  other  depressed.  The  rest  are  at 
rigbt  angles  to  tbe  mast,  like  the  cross  of  the  letter  T. 

8.  The  mainsails  of  the  nuunnmet,  foremast,  and  bowsprit, 
are  of  a  quadrangular  or  parallelogram  shape ;  and  the  top  and 
top-gallants^B  are  somewhat  sharpened  and  pointed ;  but  in 
the  mizenmast  the  topsail  ie  pointed  and  the  mainstul  tri- 
angular. 

9.  In  a  ship  of  1100  tons,  112  feet  long  in  tbe  keel,  and  40 
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feet  wide  in  the  hold,  the  maiasul  of  the  mainmut  was  42  feet 
deep  and  87  feet  wide. 

10.  The  topeail  of  die  same  maat  wbb  50  feet  deep,  84  feet 
wide  &t  the  base,  and  42  at  the  top. 

11.  The  top-gallantsul  was  27  feet  deep,  42  feet  wide  at 
the  base,  and  21  at  the  top. 

12.  The  munsul  of  the  foretnast  was  40^  feet  deep,  and  72 
feet  wide. 

13.  The  topsul  was  46^  feet  deep,  69  feet  wide  at  the  base, 
and  36  at  the  top. 

14.  The  top-gallantsul  was  24  feet  deep,  36  feet  wide  at 
the  base,  and  18  at  the  top. 

15.  The  munsul  of  ^e  mizennutBt  was,  from  the  upper 
point  of  the  yard-arm,  5 1  feet  deep,  its  width  where  it  is  joined 
to  the  yard-arm  was  72  feet,  the  other  part  ending  in  a  point. 

16.  The  topBuI  was  30  feet  deep,  57  feet  wide  at  the  base, 
and  30  at  the  top. 

1 7.  If  there  are  two  mizenmAsts,  the  aula  of  the  hindmost  are 
about  one  fifth  less  than  those  of  the  foremost 

16,  The  mainsail  of  the  bowsprit  was  28^  ieet  deep,  and  60 
feet  in  width. 

19.  The  topsiul  was  25|  feet  deep,  60  feet  wide  at  the  base, 
and  30  at  the  top. 

20.  The  proportions  of  sails  and  masts  vary  not  only  accord- 
ing to  the  size  of  the  ship,  bat  also  according  to  the  various 
purposes  for  which  they  are  built,  as  whether  for  war,  traffic, 
speed,  and  the  like.  Bat  the  dimension  of  the  sails  is  no  way  pro- 
portioned to  the  tonnage  of  the  vessel ;  for  a  veseel  of  500  tons 
or  thereabouts  will  carry  the  miunsail  of  its  mainmast  only  a 
few  square  feet  lees  than  that  other  which  was  twice  the  size. 
And  hence  it  is  that  small  vessels  eaU  much  faster  than  la^^ 
ones,  not  only  by  reason  of  their  hghtness,  but  by  reason  of 
the  nze  of  their  sails  in  comparison  with  the  body  of  the  ship ; 
for  if  this  proportion  were  kept  in  large  veesels  the  sails  would 
be  too  large  and  unmanageable. 

21.  As  every  sail  is  stretched  out  stnught  at  the  top,  and 
only  fastened  by  the  comers  at  the  bottom,  they  mtist  neoes- 
saiily  be  all  swollen  out  by  the  wind ;  espemlly  towards  the 
bottom  where  they  are  slackest. 

22.  The  swell  is  much  greater  in  the  munswls  than  in  the 
Test ;  not  only  because  they  ore  of  a  parallelogram  shape,  and 
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the  others  pointed ;  but  also  because  the  width  of  the  yard-arm 
so  &r  exceeds  the  width  of  the  sides  of  the  vessel,  to  which  they 
are  fastened.  For  this  makes  them  so  slack  as  to  present  a 
great  hold  to  the  wind ;  so  that  in  the  large  vessel  here  (Jiosen 
as  a  model,  the  swell  of  the  sail  inwards  in  suling  before  the 
wind  may  be  as  much  as  oine  or  ten  feet. 

23.  From  the  same  cause  likewise  all  aiuls  swollen  by  the 
wind  become  arched  at  the  bottom,  so  that  mud  of  the  wind 
must  necessarily  miss  them.  la  the  above  mentdoned  vessel 
this  arch  is  almost  equal  to  the  stature  of  a  man. 

24.  The  swell  in  the  triangular  sail  of  the  mizenmast  is 
necessarily  less  than  in  a  quadrangular  sail;  both  because  it  is  of 
a  less  capatnouB  shape,  and  because  in  a  quadrangular  figora 
three  rides  are  slack,  in  a  triangular  one  only  two ;  whence  it 
it  is  more  stiff  for  the  reception  of  the  wind. 

25.  The  nearer  the  wind's  motion  approaches  to  the  head 
of  the  ship,  the  more  powerful  and  propellent  it  becomes; 
because  it  comes  at  a  place  where  the  waves  are  most  easily 
divided,  by  reason  of  the  sharpness  of  the  how,  but  principally 
because  the  motion  at  the  head  of  the  vessel  draws  the  ship 
along,  the  motion  at  the  stem  only  pushes  her. 

26.  Ships  are  better  propelled  by  the  motion  of  the  wind  in 
the  upper  than  in  the  lower  tiers  of  sails ;  because  violent  mo- 
tion is  most  powerful  when  furthest  removed  &om  the  resist- 
ance ;  as  is  shown  in  levers  and  the  siuls  of  windmills.  But 
it  endangers  the  sinking  or  upsetting  of  the  ship,  and  therefore 
these  sails  are  sharpened  at  the  point,  that  they  may  not  catch 
too  much  wind ;  and  they  are  principally  used  when  there  is 
little  wind. 

27.  When  the  suls  are  placed  in  a  strught  line,  one 
behind  the  other,  if  the  wind  blow  straight  from  behind,  the 
hindmost  must  needs  steal  all  the  wind  from  those  before 
them ;  bo  that  if  all  the  seuIs  were  spread  at  once,  the  force 
of  the  wind  would  be  almost  entirely  spent  on  the  sub  of  the 
munmast,  with  little  help  from  the  miunsul  of  the  bow- 
sprit. 

28.  In  a  ship  sailing  stnught  before  the  wind,  the  best  and 
most  Gonunodious  disposition  of  the  sails  is  to  hoist  the  two 
lower  sails  of  the  foremast  (for  there  the  motion  has  been  stated 
to  be  most  powerful),  and  also  the  topsiul  of  the  mainmast 
For  there  will  be  space  eoongh  lef%  below  to  allow  the  wind  to 
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fill  the  afore-mentioned   aoiU  of  the   foremast,  without  any 
oonuderable  loss. 

29.  In  conseqnenee  of  this  stealing  of  tbe  wind  hy  one  sail 
from  another,  a  alup  will  sul  faster  with  a  side  wind  than  with 
a  direct  one.  For  with  a  aide  wind  all '  the  sails  may,  be 
crowded;  because  they  all  turn  their  sides  to  one  another, 
without  one  standing  in  the  way  of  the  other,  or  stealing 
the  wind  from  it. 

30.  Witl)  a  side  wind  likewise  the  sails  are  stret«hed 
tighter  against  the  wind,  which  somewhat  compresses  it,  and 
impels  it  to  that  part  where  it  ought  to  blow ;  whereby  it 
receives  some  additional  strength.  The  most  favourable  wind 
however  is  that  which  blows  half  way  between  a  fore  wind 
and  a  ude  one. 

31.  The  munsail  of  the  bowsprit  can  scarcely  ever  be  ose- 
lesB  ;  for,  as  it  collects  all  the  wind  that  blows  everywhere 
round  the  sides  of  the  ship  and  beneath  the  other  suls,  it  does 
not  suffer  &om  being  robbed. 

32.  In  the  motion  of  winds  in  ships,  both  impulse  and 
direction  are  regarded.  But  directioD  by  the  rudder  does 
not  much  belong  to  the  present  inquiry,  except  so  far  as  it  i« 
connected  with  the  motion  of  winds  in  the  sails. 

TrutMoD.  As  the  motion  of  impulse  is  greatest  at  the  head, 
so  the  motion  of  direction  is  greatest  at  the  stern.  And  there- 
fore tjie  mainsul  of  the  mizenmast  contributes  moat  thereto, 
and  supplies  an  auxiliary  power  to  the  rudder. 

33.  The  mariner's  compass  being  divided  into  thirty-two 
points,  and  each  semidrde  containing  sixteen,  a  vessel  may  sail 
straight  forward  (without  tacking,  as  is  usual  when  the  winds 
are  directly  contrary),  even  though  of  these  sixteen  points  ten 
are  opposite,  and  only  six  favourable ;  but  this  navigation 
greatly  depends  on  the  munsul  of  the  mizenmast  For  the 
points  of  the  wind  which  are  contrary  to  the  ship's  course,  being 
the  stronger  and  beyond  the  control  of  the  helm  alone,  would 
turn  the  other  sails  together  with  the  ship  itself  into  the  con- 
trary direction ;  did  not  this  sail,  being  fightly  stretched,  act 
the  other  way,  and  by  favouring  and  strengthening  the  motion 
of  the  helm,  turn  and  bring  round  the  head  of  the  vessel  to  its 
right  course. 
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84.  All  wind  in  the  sails  somewhat  weighs  down  and  ranks 
the  ship;  and  thie  the  more,  as  the  wind  comes  more  trom 
above.  And  this  is  the  reason  why  in  heavy  Btonns  they  first 
lower  the  yards,  and  furl  the  topsails ;  and  then,  if  it  is  necea- 
saiy  they  take  down  all  the  rest,  cut  down  the  masts  themselves, 
and  throw  overboard  their  curgo,  guns,  &&,  to  lighten  the  ship, 
that  she  may  float  and  follow  the  motion  of  the  waves. 

35.  With  a  fresh  and  favourable  breeze,  a  merchant  vessel 
may  sail  120  Italian  miles  in  twenty-four  hours,  by  means  of 
this  motion  of  the  winds ;  and  some  packet  boats  called  cara- 
vels, built  entirely  for  speed,  will  accomplish  a  still  greater  dis- 
tance. When  the  winds  are  directly  contrary,  they  have  this 
last  bat  feeble  resource  to  make  some  way ;  which  is,  they  pro- 
ceed sideways,  according  as  the  wind  will  permit,  out  of  their 
course,  and  tlten  by  an  angular  movement  they  bear  up  agun 
into  it;  and  contjouiug  this  mode  of  prt^fression  (which  is 
slower  tliao  that  of  the  serpent,  for  serpents  make  folds,  where- 
as they  make  angles),  they  will  periiaps  contrive  to  make  15 
miles  ia  twenty-four  hours. 

Major  Ohtervations. 

1.  The  motion  of  winds  in  the  sails  of  vessels  has  three 
principal  heads  and  fountiuns  of  impulse,  &om  whence  it 
springs.  From  these  likewise  we  may  derive  rules  for  increas- 
ing and  strengthening  it. 

2.  The  first  source  is  from  the  quanti^  of  wind  received. 
For  no  one  doubts  that  much  wind  contributes  more  than  little; 
and  therefore  a  quantity  of  wind  must  be  carefnlly  procured 
This  we  shall  do,  if  like  prudent  stewards  we  are  economical  and 
guard  ^dnst  robbery.  Therefore,  as  &r  as  possible,  take  care 
that  no  wind  is  lost,  wasted,  or  stolen. 

3.  The  wind  blows  either  above  the  ship's  sides,  or  below 
tfaem  as  far  as  the  level  of  the  sea.  And  as  provident  men  are 
very  careful  even  about  the  smallest  matters  (for  there  ia  no 
one  who  does  not  care  for  the  larger  ones);  so  we  must  first 
observe  these  lower  winds,  though  indisputably  they  are  less 
powerful  than  the  higher  ones. 

4.  With  regard  to  the  winds  that  play  chiefly  about  the 
sides  and  under  the  sails  of  ships,  it  is  clearly  the  business 
of  the  mainsail  of  the  bowsprit,  which  is  bent  low  and  slanting, 
to  catch  them,  and  so  prevent  any  loss  or  waste  of  wind.     And 
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thU  is  boUi  a  help  in  itself,  and  yet  it  does  not  Under  the 
winds  which  supply  the  other  sails.  On  this  point  I  do 
not  see  how  human  industry  can  improve ;  unless  perhaps  the 
same  kind  of  low  sails  were  to  be  used  as  feathers  or  wings 
from  the  ceutre  of  the  ship;  two  on  each  aide,  when  the  wind 
hlows  straght  from  behind. 

5.  With  regard  to  the  prevention  of  robbery  of  the 
foresails  by  the  backsula,  in  sailing  strught  before  the  wind 
(for  with  a  side  wind  all  sails  co-operate),  I  do  not  see 
what  human  care  can  do ;  unless  it  be  to  make  a  kind  of 
ladder  of  suls ;  in  which  the  sfuls  of  the  mizenmast  should 
bang  lowest,  those  of  the  munmast  next,  and  those  of  tlw 
foremast  highest.  For  in  this  way  one  sul  would  not  hinder 
but  rather  assist  another,  by  passing  on  and  transmitting  the 
wind.  Let  these  observationa  then  suffice  for  the  first  foon- 
.  tun  of  impulse. 

6.  The  second  foontain  of  impulse  springs  from  the  manner 
in  whidi  the  wind  strikes  the  suL  For  if  by  reason  of  the 
oontracUon  of  the  wind  the  blow  be  sharp  and  quick,  the  mo- 
tios  will  be  greater ;  but  if  it  be  dull  and  feeble,  the  motion 
will  be  less. 

7.  And  in  relation  to  tins,  it  is  of  very  great  importance 
that  the  eails  should  only  have  a  moderate  swell  and  extension. 
For  if  they  be  stretched  tight,  they  act  like  a  wall  to  repel  the 
wind;  if  they  be  slack,  they  make  the  impulse  feeble. 

8.  With  regard  to  this,  in  some  things  human  industry  has 
acquitted  itself  well,  though  rather  by  accident  than  by  judg- 
ment For  in  a  side  wind  they  draw  in  as  much  as  poeuble  ibe 
part  of  the  sail  opposite  to  the  wind ;  and  thereby  they  driTe 
the  wind  to  that  part  where  it  ought  to  blow.  This  indeed  they 
do  intentionally.  But  another  effect  (which  perhaps  they  do 
not  see)  is,  that  the  wind  is  more  contracted  and  makes  the 
impulse  sharper. 

9.  I  do  not  see  what  human  industry  con  add  to  this  part ; 
unless  it  be  to  alter  the  shape  of  the  sails,  and  make  some  of 
them  to  swell,  not  spherically  but  in  the  shape  of  a  spur  or  tri- 
angle with  a  yard  or  pole  in  the  vertical  angle ;  so  that  the 
wind  may  be  contracted  more  to  a  point  and  the  external  air 
may  be  cut  more  powerfully.  And  this  angle  in  my  opinion 
ought  not  to  be  acute,  but  like  a  triangle  with  the  vertex  cut 
of!'  to  miike  it  wide.     Nor  do  I  know  what  advaata^  there 
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might  be  in  having  a  sail  within  a  sail;  that  is,  in  insert- 
ing in  the  middle  of  a  large  sail  a  kind  of  purse,  not  alto- 
gether slack  of  umple  conTaes,  but  with  ribe  of  wood,  go  as  to 
catch  die  wind  in  die  middle  of  the  sail  and  draw  it  to  a 
point. 

10,  The  third  fountun  of  impulse  depends  on  the  place  where 
the  percoBsion  is  made,  and  is  of  two  kinds.  For  the  impulse 
is  stronger  and  eauer  at  the  fore  part  of  the  vessel  than  at  the 
hinder ;  and  from  die  upper  part  of  the  masts  and  sails  than 
from  dke  lower. 

11.  Neither  has  this  escaped  the  industry  of  man;  for 
bodi  in  sailing  before  die  wind  they  put  the  greatest  stress  on 
the  sails  <^  the  foremast,  and  in  calms  tfaej  do  not  neglect  to 
spread  their  ttqi-^allantflails.  Nor  can  I  think  at  present  of 
any  fiirther  improvement  open  to  human  industiy  in  this  point; 
unless  it  be,  in  the  first  case,  to  put  in  two  or  three  fwemasta, 
(the  centre  one  upright,  the  others  inclined)  with  sails  hanging 
forward ;  and  in  the  second  case  to  broaden  the  top-gallantsails 
of  the  foremast,  and  make  them  less  pointed  than  usuaL  But 
in  both  cases  there  should  be  great  caie  not  to  unk  the  ship 
too  much. 


7^  Motion  of  Windt  in  other  Machines  ofSittnan  Invention. 

1.  There  is  nothing  very  intricate  in  the  motion  of  wind- 
nulls,  but  yet  it  is  not  generally  well  demonstrated  or  expluned. 
The  Buls  stand  light  opposite  the  wind  that  is  blowing  ;  one  side 
however  turning  more  to  the  wind,  and  the  odier  gradually  in- 
dimng  and  receding  &om  it.  The  turning  or  revolving  modon 
always  commences  on  the  lower  side,  that  is,  the  one  furthest 
from  the  wind.  The  wind  rushing  ^^unst  the  machine  is  com- 
pressed by  the  four  sails,  and  compelled  to  make  a  passage 
through  the  four  openings  between  thent.  But  this  confinement 
it  does  not  willingly  submit  to ;  so  that  it  b^ns  as  it  were 
to  jog  the  sides  of  the  sails  and  turn  them  round,  as  children's 
toys  are  set  in  motion  and  turned  by  the  finger. 

2.  If  the  sails  were  stretched  out  equally,  it  would  be  un< 
certain  which  aide  they  would  incline,  as  it  is  a  quesdoa  which 
way  a  stick  would  fall.  As  however  the  side  which  meets  the 
wind  throws  off  the  force  of  the  wind  to  the  lower  side,  and 
thence  through  the  vacant  intervals ;  and  as  the  lower  mde. 
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like  the  palm  of  the  band  or  the  sail  of  a  ship,  receives 
ttie  wind,  the  rotation  forthwith  commences  from  that  part. 
But  it  should  be  observed  that  the  origin  of  motion  is  not 
from  the  first  impulse  which  is  made  in  front,  but  from  the 
lateral  impulse,  after  compression  has  taken  place. 

3.  I  have  made  several  trials  and  experiments  for  increamng 
this  motion,  both  as  a  token  that  the  cause  baa  been  well 
discovered,  and  for  present  use ;  contriving  imitations  of 
the  motion  by  means  of  paper  euls  and  the  wind  from  a 
pair  of  bellows.  Accordingly,  to  the  lower  side  of  the  sful  I 
fastened  an  additional  fold,  turned  away  from  the  wind,  that 
the  wind  being  now  directed  from  the  aide  might  have  a  larger 
surface  to  strike  against  But  tbia  did  no  good ;  for  the  extra 
fold  did  not  so  much  assist  the  percusuon  of  the  wind,  as 
it  impeded  the  cutting  of  the  lur  by  the  suls.  At  some 
distance  behind  the  s^ls,  and  the  whole  breadtii  of  their 
diameter,  I  placed  obstacles,  that  the  wiud  being  more  com- 
pressed might  strike  with  greater  force;  but  this  did  more 
harm  than  good,  as  the  repercussion  deadened  the  primary  mo- 
tion. Again  I  made  the  sails  double  their  former  width,  to 
compress  the  wind  more,  and  make  the  lateral  percoasion 
stronger.  This  at  last  was  completely  BucceSsful,  for  the  sails 
were  turned  with  a  much  gentler  bUst,  and  revolved  much 
faster. 

■nluncUooi.  1.  This  increase  of  motion  will  perhaps  be  pro- 
duced more  convenientiy  by  eight  sails,  than  by  fonr  sails 
of  double  breadth ;  unleaa  by  chance  the  weight  should  be  so 
great  as  to  impede  the  motion.     But  of  this  make  a  triaL 

2.  The  length  of  the  s^s  likewise  contributes  to  motion. 
For  ia  rotations  a  littie  force  toward  the  circumference  is 
equal  to  a  far  greater  force  towards  the  centre.  But  to  this 
there  is  one  drawback :  namely,  that  the  longer  the  sails  are, 
the  further  are  they  separated  at  the  top,  and  the  less  is  the 
wind  compressed.  It  might  perhaps  answer  to  make  the 
sails  a  littie  longer,  but  widening  at  the  top  like  the  blade 
of  an  oar.     But  of  this  I  have  made  no  experiment. 

AdmoDithn.  Xf  these  experiments  be  put  in  practice  in  wind- 
mills, the  whole  machine,  especially  its  foundations,  should 
be  strengthened.  For  the  more  the  wind  ia  compressed 
(though  it  increase  the  motion  of  the  suls),  yet  the  more 
does  it  shake  the  whole  machine. 
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4.  It  IB  said  that  in  some  parts  of  the  world  there  are  ofaa- 
riota  moved  b;  the  wind.  Let  this  be  carefully  inquired. 
iDjiuxxiDa.  Chariots  moved  by  the  wind  cannot  answer,  ex- 
cept in  open  places  and  pluns.  Besides,  what  is  to  be  done 
if  the  wind  drops?  It  would  be  more  reaaonable  to  fiicilitate 
the  motion  of  wi^gons  and  carriages  by  movable  stuls  which 
might  spare  the  strength  of  horses  or  oxen,  than  to  depend 
apon  the  wind  alone  for  creating  motion. 

Prognostict  of  Winds. 

^^S^SSiai     Thfi  purer  part  of  Divination  sfaoold  be  tbe  more 
'°^'"^'  received  and  practised,  in  proportion  as  it  ia  wont 

TnuklaD.  .  ^  Ti  . 

m  general  to  be  corrupted  by  vanity  and  superstition. 
Natural  Divination  is  sometimes  more  certain,  sometimes  more 
treacherous,  according  to  the  nature  of  the  subject  with  which 
it  deals.  For  if  the  subject  be  of  a  constant  and  regular  nature, 
the  prediction  ia  certain ;  if  it  be  of  a  variable  nature,  and 
compounded  as  it  were  of  nature  and  chance,  the  prediction  is 
tmcertiun.  But  yet  even  in  a  variable  subject,  if  rules  are 
diligentiy  framed,  a  prediction  will  generally  hold  good,  and 
will  not  err  much  fi»m  the  truth,  tiiougb  it  does  not  hit  the 
exact  point  of  time.  Agun,  some  predictions  will  be  certiun 
enough  as  to  the  time  of  fulfilment;  namely,  such  as  are 
taken  not  from  causes,  but  from  the  thing  itself  having  already 
oonmienced  but  displaying  itself  sooner  in  a  favourable  and 
well  disposed  matter,  than  in  another ;  as  I  have  mentioned 
before,  in  the  topics  with  reference  to  this  thirty-«econd  article. 
I  will  now  therefore  propound  the  prognostics  of  winds,  in- 
troducing along  with  them  some  prognostics  of  nun  and  fair 
weather,  which  could  not  well  be  separated  from  tliem ;  though 
the  full  inquiry  thereof  I  remit  to  their  own  proper  titles. 

1.  If  the  sun  appear  concave  at  its  rising,  the  day  will  be 
w  indy  or  showery ;  windy,  if  the  sun  be  only  slightly  concave, 
and  showery,  if  the  concavity  is  deep. 

2.  The  sun  pale  and  (as  we  call  it)  watery  at  its  rising  de- 
notes rain ;  if  it  set  pale,  wind. 

3.  If  tlie  body  of  the  sun  appear  blood-red  at  setting,  it 
forebodes  high  winds  for  many  days. 

4.  If  the  rays  of  the  sun  on  rising  are  not  yellow,  but 
ruddy,  it  denotes  r^n  rather  than  wind.  The  same  likewise 
holds  good  of  the  setting. 
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5.  If  ndier  on  riaing  or  setdng  the  sun's  rays  appear  short- 
ened or  contracted,  and  do  not  shine  out  bright,  though  there 
ure  DO  clouds,  it  denotes  rain  rather  than  wind. 

6.  If  rays  precede  the  Bunrise,  it  is  a  sign  hoth  of  wind 
and  run. 

7.  If  at  sunrise  the  sun  emits  rays  from  the  clouds,  the 
middle  of  his  disk  being  concealed  therein,  it  indicates  run, 
especially  if  these  rays  break  out  downwards,  so  as  to  make 
the  sun  appear  bearded.  But  if  rays  strike  from  the  centre, 
or  from  different  parts  of  the  sun,  whilst  the  outer  circle  of  his 
disk  is  covered  with  clouds,  there  will  be  great  storms  both  of 
wind  and  rain. 

8.  If  there  be  a  circle  round  the  sun  at  ri^g,  expect  wind 
from  the  quarter  where  the  circle  first  begins  to  break ;  bat  if 
the  whole  circle  disperses  evenly,  there  will  be  fine  weather. 

9.  A  white  ring  round  the  sun  towards  sunset  portends  a 
slight  gale  that  same  night ;  but  if  the  ring  be  dark  or  tawny, 
there  will  be  a  high  wind  the  next  day. 

10.  Red  clouds  at  sunrise  foretel  wind;  at  sunset,  a  fine 
day  for  the  morrow. 

11.  Clouds  collected  near  tiie  sun  at  sunrise  forebode  a 
tough  storm  that  same  day ;  but  if  they  are  driven  from  the 
east  and  pass  away  to  the  west,  it  will  be  fine. 

12.  If  at  sunrise  the  clouds  about  the  sun  disperse,  some 
to  the  north  and  some  to  the  south,  though  the  sky  round  the 
son  itself  is  clear,  it  portends  wind. 

13.  The  BUD  setting  behind  a  cloud  forebodes  run  the  next 
day ;  but  actual  run  at  sunset  is  rather  a  sign  of  wind.  If  the 
clouds  appear  as  if  they  were  drawn  towards  the  son,  it  denotes 
both  wind  and  run. 

14.  If  at  sunrise  the  clouds  do  not  appear  to  surround  the 
sun,  but  to  press  upon  him  frcan  above  as  if  they  were  going 
to  eclipse  him,  a  wind  will  arise  from  the  quarter  on  which  the 
clouds  inchne.  If  this  take  place  at  noon,  the  wind  will  be 
accompanied  by  rain. 

15.  If  clouds  shall  have  shut  m  the  sun,  the  less  light  there 
is  lefl  and  the  smaller  the  sun's  orb  appears,  the  more  severe 
will  the  storm  prove.  But  if  the  disk  of  the  sun  appear  double 
or  treble,  as  if  there  were  two  or  three  suds,  the  storm  will  be 
much  more  violent,  aod  will  last  many  days. 

16.  The  dispoutioDS  of  the  tar  are  shown  by  the  new  moon. 
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though  Btdll  mpre  on  the  foarth  riaing,  as  if  her  newnesa  were 
then  confirmed.  But  the  full  moon  itself  is  a  better  prognostic 
than  any  of  the  days  which  succeed  it 

17.  From  long  observation,  sailors  suspect  etorms  on  the 
fifth  day  of  the  moon. 

IB.  If  the  new  moon  is  not  risible  before  the  fourth  day, 
the  Mr  will  be  unsettled  for  the  whole  month. 

19.  If  at  her  birth,  or  within  the  first  few  days,  the  lower 
horn  of  the  moon  appear  obscure,  dark,  or  any  way  discoloured, 
there  will  be  foul  and  stormy  weather  before  the  fuU.  If  she 
be  discoloured  in  the  middle,  it  will  be  stormy  about  the  full ; 
but  if  the  upper  horn  is  thus  affected,  about  the  wane. 

20.  If,  on  her  fourth  day,  the  moon  is  clear,  with  her 
home  sharp,  not  lying  entirely  fiat,  nor  st&nding  quite 
upright,  but  something  between  the  two,  there  is  a  promise 
mostly  of  fair  weather  till  the  next  new  moon. 

21.  If  on  that  day  she  rises  red,  it  portends  wind ;  if  reddish 
or  dork  coloured,  run ;  but  neither  of  these  portend  anything 
beyond  the  full. 

22.  An  erect  moon  is  almost  always  threatening  and  un- 
faTOoraUe,  but  principally  denotes  wind.  If  however  she  ap- 
pear with  bluntand  shortened  horns,  it  is  rather  a  dgn  of  rain. 

23.  If  one  horn  of  the  moon  is  sharp  and  pointed,  the 
other  being  more  blunt,  it  rather  indicates  wind ;  but  if  both 
are  so,  it  denotes  rain. 

24.  A  circle  or  halo  round  the  moon  signifies  run  rather 
than  wind ;  unless  the  moon  stands  erect  within  the  ring,  when 
both  are  portended. 

25.  Circles  round  the  moon  always  foretel  wind  from  the 
nde  where  they  break ;  and  a  remarkable  brilliaacy  in  any 
part  of  the  circle  denotes  wind  from  that  quarter. 

26.  Double  or  treble  circles  round  the  moon  foreshadow 
rough  and  severe  storms ;  and  much  more  eo,  if  these  circles 
are  not  pure  and  entire,  but  spotted  and  broken. 

27.  Full  moons,  with  regard  to  colours  and  halos,  have  per- 
haps the  same  prognostics  as  the  fourth  risings ;  hut  the  fulfil- 
ment is  more  immediate  and  not  so  long  deferred. 

28.  The  weather  is  generally  clearer  at  the  fall  than  at  the 
other  ages  of  the  moon;  but  in  winter  the  frost  then  is  some- 
times more  intense. 


by  Google 


190  TRANSLATION  OF  THE 

29.  .The  moon  appearing  larger  at  eunaet,  and  not  dim  but 
luminoua,  porteads  fair  weather  for  several  days. 

30.  Eclipees  of  the  moon  are  generally  attended  by  wind ; 
eclipses  of  the  sun  by  £ur  weather ;  but  neither  of  them  are 
often  accompanied  by  rain. 

31.  Wind  must  be  expected  both  before  and  after  the 
conjunctions  of  all  the  other  planets  with  one  another,  except 
the  Bun ;  but  fiur  weather  from  their  coujuDCtions  with  the 
sun. 

32.  Bains  and  showers  follow  upon  the  rising  of  the  Pleiades 
and  Hyadea,  but  without  wind;  storms  upon  Hie  rising  of 
Orion  and  Arcturus, 

33.  Shooting  stars,  as  they  are  termed,  foretel  immediate 
winds  from  the  quarter  whence  they  diot  But  if  they  shoot 
from  different  or  contrary  quarters,  there  will  be  great  etonns 
both  of  wind  and  run. 

34.  When  smalt  stars,  like  those  called  Aselli,  are  not 
viuble  in  any  part  of  the  sky.  there  will  be  great  storms  and 
rains  within  a  few  days ;  but  if  these  stars  are  only  obscured 
in  places,  and  are  Inight  elsewhere,  they  denote  wioda  only ; 
but  sooner. 

35.  A  uniform  brightness  in  the  eky  at  the  new  moon  xa 
the  fourth  riuug  presages  fair  weather  for  many  days.  If 
the  sky  is  uniformly  overcast,  it  denotes  ndn ;  if  irreguhuly 
overcast,  wind  from  the  quarter  where  it  is  overcast  But 
if  it  suddenly  becomes  overcast  without  doud  or  fog,  so  as  to 
dull  the  brightness  of  the  stars,  rough  and  serious  Btorms  are 
imminent 

36.  An  entire  circle  round  any  planet  or  larger  star  fore- 
bodes nun ;  if  the  drde  he  broken,  there  will  be  wind  horn 
the  quarter  where  it  breaks, 

37.  When  the  thunder  is  more  continuous  than  the  light- 
ning, there  will  be  great  winds ;  but  if  it  lightens  frequently 
between  the  thunder-claps,  there  will  be  heavy  showers  with 
large  drops. 

38.  Thunder  in  the  morning  denotes  winds;  at  noon, 
showers. 

39.  Boiling  thunder,  which  seems  to  be  passing  on,  fore- 
tels  wind ;  but  sharp  and  interrupted  cracks  denote  storms  both 
o(  wind  and  run. 

40.  Lightning  in  a  clear  sky  signifies  the  approach  of  wind 
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and  rain  from  the  quarter  where  it  lightens ;  but  if  it  lightens 
in  different  parts  of  the  aky,  there  frill  be  severe  and  dreadful 
storms. 

41.  If  the  lightning  is  in  the  colder  quarters  of  the  hea- 
ven, as  the  north  and  north-east,  hailstorms  will  follow ;  but  if 
In  the  wanner,  as  the  south  and  west,  there  will  be  showers, 
with  a  sultry  temperature. 

42.  Great  heats  after  the  summer  solstice  generally  end 
in  thanderetorms ;  but  if  these  do  not  come,  in  wind  and  rain, 
which  last  for  many  days. 

43.  The  ball  of  fire,  called  Cottar  by  the  ancients,  that  ap- 
pears at  sea,  if  it  be  single,  prognosticates  a  severe  storm  (seeing 
it  is  Castor  the  dead  brother),  which  will  be  much  more  severe 
if  the  ball  does  not  adhere  to  the  mast,  but  rolls  or  dances 
about.  But  if  there  aro  two  of  them  (that  is,  if  Pollux  the 
living  brother  be  present),  and  that  too  when  the  storm  has 
increased,  it  is  reckoned  a  good  sign.  But  if  there  are  three 
of  them  (that  is,  if  Helen,  the  general  scourge,  arrive),  the 
storm  will  become  more  fearful.  The  fact  seeme  to  be,  that  one 
by  itself  seems  to  indicate  that  the  tempestuous  matter  is 
crude ;  two,  that  it  is  prepared  and  ripened ;  three  or  more, 
that  so  great  a  quantity  is  collected  as  can  hardly  be  dis- 
persed.* 

44.  If  the  clouds  appear  to  drive  fast  when  there  is  no  wind, 
expect  wind  fitnn  that  quarter  from  which  they  are  driven. 
Bat  if  they  gather  and  collect  together,  on  the  sun's  approach 
to  that  part,  they  will  begin  to  disperse ;  and  then  if  they 
disperse  towards  the  north  it  prognoaticatee  wind,  if  towards 
the  south,  run. 

45.  Black  or  dark  (^ouds  arising  at  sunset  prognosticate 
tain;  on  the  same  night,  if  they  rise  in  the  east  opposite  the 
son;  if  dose  to  the  ^un  in  the  west,  the  next  day,  accom- 
panied with  wind. 

46.  If  the  sky  clears  and  the  clouds  commence  to  break 
in  the  quarter  oppoute  the  wind,  it  will  be  fine ;  but  if  it  clear 

-  Dp  to  windward,  it  indicates  nothing,  and  leaves  t^e  weather 
uncertun. 

47.  Sometimes  the  clouds  appear  to  be  piled  in  eeveral 
tiers  or  stories,  one  above  the  other  (Gilbert  declares '  that  he 

■  Pliny,  IL  37.  <  Gilbert,  Fbp-  It.  1 
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has  Bometimes  Been  and  observed  five  together),  whereof  the 
lowest  are  always  the  blackest;  though  it  Bometimes  appearB 
otherwiBe,  aa  the  whiter  most  attract  the  Bight.  Two  stories,  if 
thick,  portend  instant  rain  (especially  if  the  lower  one  t^pear 
overcbai^ed) ;  niany  tiers  denote  a  three  daya'  rain. 

48.  Fleecy  clondB,  scattered  over  the  sky,  denote  storms ; 
but  clouds  which  rest  upon  one  another  like  scaleB  or  tiles 
portend  dry  and  fine  weather. 

49.  Feathery  clouds,  like  palm  branches  or  the  fleor-de- 
lis,  denote  inunetUate  or  coming  Bhowers. 

50.  When  mountdns  and  hills  appear  capped  by  clouds 
that  hang  about  and  embrace  them,  Btorms  are  imminent. 

51.  Clouds  before  Bunset  of  an  amber  or  gold  colour,  and 
with  gilt  fringes  afler  the  sun  has  sunk  lower,  foretel  fine 
weather. 

62.  Clay-ooloured  and  muddy  douda  portend  r^  and  wind, 

53.  If  a  little  cloud  suddenly  appear  in  a  clear  eky,  espe- 
cially if  it  come  from  the  west,  or  somewhere  in  the  south, 
there  is  a  storm  brewing. 

54.  If  mista  and  fogs  ascend  and  return  upwards,  they  de- 
note rain ;  and  if  this  take  place  suddenly,  so  that  they  appear 
to  be  sucked  up,  they  foretel  winds ;  but  if  they  fall  and  reBt 
in  the  Tallies,  it  will  be  fine  weather. 

55.  A  whitfi  loaded  cloud,  called  by  the  ant^ents  a  white 
tempest,  is  followed  in  summer  by  showers  of  very  small  hail ; 
in  winter,  by  snow. 

66.  A  calm  autumn  portends  a  windy  winter;  a  windy 
winter  a  wet  spring ;  a  wet  spring  a  serene  summer ;  a  serene 
minuner  a  windy  autumn ;  so  that  the  year,  according  to  the 
proverb,  is  seldom  its  own  debtor,  and  the  seasons  are  never 
the  same  two  years  together. 

67.  Fires  bumiug  paler  than  usual,  and  murmuring  within, 
are  significant  of  storms.  If  the  fiame  shoot  in  a  twisting  and 
curling  form,  it  primnpally  denotes  wind ;  but  fungous  growths 
or  excrescences  on  the  wicks  of  lamps  rather  foreahadow 
run. 

58.  Coals,  when  they  burn  very  bright,  foretel  wind ;  and 
likewise  when  they  quickly  cast  off  and  depo«t  their  ashes. 

69.  When  the  eurtiu^  of  the  sea  in  harbour  appears  calm, 
sod  yet  there  is  a  murmuring  noise  within  it,  although  there 
is  no  swell,  a  wind  is  coming. 
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60.  The  shores  sounding  in  a  calm,  and  the  eea  itself  beating 
ivitii  a  moaning  or  echo  loader  and  dearer  than  nsoal,  are  idgna 
of  wind. 

61.  If  foam,  white  drcles  of  froth,  or  babbles  of  water, 
appear  here  and  there  on  a  calm  and  smooth  sea,  the^  prog- 
nosticate wind.  If  these  signs  be  more  striking,  they  denote 
severe  storms. 

62.  Glittering  foam  (called  sea-Iunga)  in  a  heavy  sea  (ore- 
tela  that  the  storm  will  last  for  many  days. 

63.  The  sea  swelling  silentiy  and  rising  lugher  than  usual 
in  the  harbour,  or  the  tide  coming  in  quicker  than  ordinary, 
prognosticates  wind. 

64.  A  sound  firom  the  mountuns,  an  increasing  murmur  in 
the  woods,  and  likewise  a  kind  of  crashing  noise  in  the  plains, 
portend  winds.  An  extraordinary  noise  in  the  sky,  when  there 
is  no  thunder,  is  principally  due  to  winds. 

65.  Leaves  and  straws  playing  in  the  ur  when  no  breeze 
is  felt,  the  down  of  plants  flying  about,  and  feathers  floating 
and  playing  on  the  water,  show  that  winds  are  at  hand. 

66.  Water-fowl  meeting  and  flocking  together,  but  espe- 
cially sea-gulls  and  coots  flying  rapidly  to  shore  from  the  sea 
or  takes,  particularly  if  they  scream,  and  playiog  on  the  dry 
land,  foreshow  wind;  and  tbla  is  more  certain  if  they  do  it  in 
the  morning. 

67.  On  the  other  hand,  land  birds,  especially  crows,  when 
tbey  go  to  the  water,  beat  it  with  their  wings,  throw  it  over 
them  and  scream,  foreshow  storms. 

68.  Divers  and  ducks  prune  their  feathers  before  a  wind ; 
but  geese  seem  to  call  down  the  run  with  their  importunate 
cackling. 

69.  A  heron,  when  it  soars  high  so  as  sometimes  to  fly 
above  a  low  cloud,  shows  wind ;  but  kites  flying  high  show  fur 
weather. 

70L  Kavens,  when  they  croak  oontinnoosly,  denote  wind; 
but  if  the  croaking  is  interrupted  or  stifled,  or  at  longer  in- 
tervale, they  show  rain. 

71.  The  whooping  of  an  owl  was  thought  by  the  andents 
to  betoken  a  change  of  weather,  from  fiur  to  wet,  or  from  wet 
to  fair.  But  with  as  an  owl,  when  it  whoops  clearly  and 
freely,  generally  shows  fur  weather,  especially  in  winter. 

71.  If  birds  that  dwell  in  trees  retam  eagerly  to  thdr 
■tests,  and  leave  their  feeding  ground  early,  it  is  a  mga  <^ 
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BtormB ;  bat  when  a  heron  stando  melancholy  on  the  Bsnd,  or 
a  nren  stalks  about,  it  only  denotes  nun. 

73.  Dolphins  sporting  in  a  calm  aea  are  thought  to  prog- 
nosticato  wind  &om  that  quarter  whence  they  come;  but  if 
they  play  in  a  rough  sea,  and  throw  the  water  about,  it  will  be 
fine.  Most  other  kinds  of  fish,  when  ihey  swim  at  the  top  of 
the  water,  or  sometimes  leap  out  of  it,  foretel  rain. 

74.  Swine  are  so  terrified  and  disturbed  and  discomposed 
when  the  wind  is  getting  up,  that  countrymen  say,  that  t^iis 
animal  alone  sees  the  wind,  and  that  it  must  be  firigfatfiil  to 
look  at 

75.  Spiders  work  hard  and  spin  their  webs  a  Uttle  before 
wind,  as  if  desinng  to  anticipate  it ;  for  they  cannot  spin 
when  the  wind  begins  to  blow. 

76.  The  ringing  of  bells  is  heard  at  a  greater  distance 
before  nun ;  but  before  wind  it  is  heard  more  unequally,  the 
sound  coming  and  going,  aa  we  hear  it  when  the  wind  is 
blowing  perceptibly. 

77.  Pliny  mentions  it  as  a  fact,  that  trefoil  bristles  and 
erects  its  leaves  against  a  storm.' 

78.  He  likewise  asserts,  that  vessela  oontuning  eatables 
sometimes  leave  a  sweat  behind  them  in  the  storerooms ;  and 
that  this  is  a  sign  of  feariul  storms. 

AdmoniuoD.  Siucc  raiu  and  winds  are  made  of  nearly  the  same 
matter,  and  nnce,  by  reason  of  the  reception  of  the  new- 
made  air  into  the  old,  some  condensation  of  the  aii  always 
takes  place  before  wind,  aa  is  shown  by  the  moaning  of  the 
shores,  the  high  flight  of  the  heron,  and  other  things ;  and 
since  the  air  is  in  like  manner  condensed  before  run  (though 
when  the  rain  falls  it  is  aflerwaids  more  contracted,  when  the 
wind  rises  on  the  contrary  it  is  more  expanded),  it  must  needs 
be  that  rains  and  winds  have  many  common  prc^ostics. 
With  reference  to  these  consult  the  Prognostics  of  Bains 
under  their  own  title. 

ImitatioHS  of  Winds. 
^o.I'S?^  If  men  could  only  bring  ^emselvea  not  to  fix  their 
AKkiiirf  In-  thoughts  too  intently  on  the  consideration  of  the 
TtMiuitiaD.  subject  before  them,  rejecting  everything  else  as 
irrelevant,  and  not  to  refine  with  endless  and  mostly  unprofitable 
speculatioDB  thereon,  they  would  never  be  so  dull  as  they  are  wont 
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to  he,  bat  by  a  free  paeaage  and  transfereQCe  of  tbeir  tboughta 
they  would  find  many  things  at  a  distance  which  near  at  hand 
are  concealed.  And  therefore,  in  the  law  of  nature,  as  well 
as  in  tte  civil  Iaw>  we  must  proceed  with  sagacity  of  mind 
to  look  for  like  and  aoalogouB  cases. 

1.  Bellows  are  with  men  as  the  bags  of  .^k>lus,  whence  a 
maa  may  draw  wind,  according  to  ihe  proportion  of  man.  The 
passes  and  insteretices  of  mountains,  and  the  winding  passages 
of  bnildings,  are  likewise  nothing  else  than  large  bellows.  Bel- 
lows ore  jHrincipolly  used  for  rousing  a  flame,  or  blowing  the 
organ.  The  principle  is,  that  diey  suck  in  the  air  to  prevent 
a  vacnmn  (as  the  saying  is),  and  drive  it  out  by  compression. 

2.  Haud-&ns  are  likewise  used  to  make  a  wind  and  to  pro- 
dnce  coolness  by  gently  impelling  the  lur. 

3.  I  have  already  made  some  observations  on  cooling  rooms 
in  summer,  in  my  reply  to  the  9tih  article  of  inquiry.  But 
other  and  more  perfect  methods  may  he  devised,  especially  by 
drawing  the  lur  in  at  one  part,  and  discharging  it  at  another, 
after  the  manner  of  bellows.  The  present  methods  only  relate 
to  rimple  compression. 

4.  Winds  in  the  bodies  of  men  and  animals  excellently  cor- 
respond to  the  winds  of  the  greater  world.  For  they  are  both 
generated  from  moisture  and  alternate  with  it,  as  winds  and 
rains  do ;  they  are  likewise  dissipated  and  made  to  perspire 
by  a  strong  heat.  And  hence  we  may  transfer  this  obser- 
vation to  the  winds ;  namely,  that  &ey  are  produced  from 
a  matter  which  yields  a  tenacious  vapour,  that  is  not  easily 
resolved ;  as  beans,  poise,  and  fruit.  And  this  holds  good  also 
in  the  greater  winds. 

6.  In  distilling  vitriol  and  other  fossils  of  a  flatulent  nature, 
very  lai^  and  capatuous  receivers  are  required ;  as  otherwise 
they  would  be  broken. 

6.  The  wind  made  by  the  nitre  mixed  in  gunpowder,  that 
explodes  and  inflates  the  flame,  not  only  imitates  but  exceeds 
all  other  winds,  except  those  in  thunderstorms. 

7.  The  force  of  this  wind  is  compressed  in  machines  made 
l^  man,  as  gnus,  mines,  and  powder  m^azinea  when  they  blow 
up.  Bnt  whether  a  great  quantity  of  gunpowder  fired  in  the 
open  air  would  likewise  by  the  commotion  of  the  air  raise  n 
wind  that  would  last  for  many  hours,  has  not  yet  been  tried. 
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8.  Quifikulver  contains  &  flatulent  and  expansive  epiiit, » 
that  (as  some  muntain)  it  reaemblea  ^npowder,  and  a  litde 
of  it  mixed  with  gnnpotrder  makes  the  powder  stronger. 
Chemists  also  say  that  gold,  in  cerbun  preparationa  of  it,  malcea 
dangerous  explosions,  almoat  like  thunder.  Bat  of  these  things 
I  have  no  experience. 

A  Major  Observation. 

The  motion  of  winds  is  in  most  respects  seen  in  the  motiona 
of  water,  as  in  a  mirror.' 

Great  winds  are  inundations  of  the  air,  the  resemblance  of 
which  we  see  in  inundations  of  the  waters ;  both  arising  from 
an  increase  of  quantity. 

Waters  either  descend  from  above  or  spring  from  the  earUi ; 
and  so  some  winds  are  driven  &om  above,  some  rise  Irom 
below. 

Sometimes  there  are  contrary  motions  in  rivers,  the  tide 
flowing  one  way,  the  stream  of  the  river  the  other ;  and  yet 
there  is  only  one  motion,  because  the  course  of  the  tide  pre- 
vuls.  And  so,  when  contrary  winds  blow,  the  greater  sub- 
dues the  less. 

In  currents  of  the  sea  and  of  some  rivers,  it  sometimei 
happens  that  the  stream  at  the  top  of  the  water  moves  in  a 
contrary  direction  to  that  below.  And  so  in  the  lur,  when 
contrary  winds  blow  togetiier,  one  flies  above  the  other. 

There  are  cataracts  of  run  confined  in  a  narrow  space ;  bo 
are  there  whirlwinds. 

Waters,  if  distufbedj  have  ao  undulating  besides  a  pro- 
gressive motion;  at  one  time  rising  into  ridges,  at  another 
descending  into  furrows.  And  -this  likewise  hi^tpens  to  the 
winds,  except  that  they  have  not  the  motion  of  gravity. 

There  are  also  other  resemblances,  which  may  be  observed 
from  the  things  already  inquired. 

Ptwuional  Ruki  retpecting  the  Wind*. 
TnMNits.  Bnles  are  either  particular  or  general ;  but  here 
both  kinds  are  provisional.  For  as  yet  I  do  not  pronoun<» 
certunly  upon  anything.  Particular  roles  may  be  drawn  oi 
expressed  &om  almost  every  article ;  certun  general  (meSj  but 
only  a  few,  I  shall  myself  select,  and  subjoin. 

>  Cr.  Ariitot  Frobhon,  xitL  3B.,  (ud  IfcMonL  I.  IS. 
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1.  ^md  is  merely  air  in  motion :  nothing  besides :  air  put  in 
motion  mtKer  hy  mmple  impuleion,  or  hy  the  mixture  of  vapours. 

2.  Winds  arising  irom  the  simple  impnluon  of  the  air  are 
produced  in  four  ways ;  namely,  hy  the  natural  motion  of  the 
ur,  by  the  expansion  of  tiie  aii  in  the  path  -of  the  sun,  by  the 
coatraotJon  of  tlie  ur  &om  sudden  oold,  or  by  the  compres- 
sion of  the  ail  from  external  bo^es. 

There  may  also  be  a  fifib  way ;  namdy,  by  ihe  agitation  and 
concnssion  of  the  air  from  the  stars ;  bat  let  matters  of 
this  kind  be  passed  in  silence  for  the  present,  or  only 
listened  to  with  suspicion. 

3.  The  prin<dpal  cause  of  winds  produced  by  the  mixture  of 
vapours  is  the  overcharging  of  the  wr  by  the  air  newly  created 
from  vaponra;  for  thereby  the  bulk  of  the  air  is  increased  and 
requires  more  room. 

4.  A  small  increase  in  the  quantity  of  ur  cauaes  a  great 
swell  in  every  part  of  the  atmosphere ;  so  that  this  new  aSr 
from  the  resolution  of  vapours  contributes  more  to  the  motion 
titan  to  the  matter ;  but  tiie  great  body  of  wind  is  composed 
of  the  former  ur.  Kor  does  the  new  ur  drive  the  old  ur 
before  it,  as  if  they  were  separate  bodies ;  but  both  being  mixed 
bother  require  greater  room. 

5.  Any  other  concurrent  principle  of  motion,  besides  the 
surcbarge  of  the  ur,  acts  as  an  accessory  to  strengthen  and 
increase  the  chief  one.  And  this  is  the  reason  why  high 
stormy  winds  seldom  rise  from  the  simple  snrchai^e  of  the  air. 

6.  There  are  four  accessories  to  the  surcharge  of  the  ur ; 
namely,  exhalation  from  below,  precipitation  from  what  is 
called  the  middle  region  of  the  ur,  dispersion  from  the  formation 
of  a  cloud,  and  mobility  and  acrimony  of  the  exhalation  itself. 

7.  The  motion  of  the  wind  is  almost  always  lateral.  That 
created  by  the  simple  surcharge  of  the  air  is  so  from  the  very 
first ;  that  caused  by  exhalations  from  the  earth  or  repercussion 
frmn  above  becomes  so  soon  after ;  nnlces  the  eruption,  pre- 
cipitation, or  recoil,  are  extremely  violent 

8.  The  air  will  submit  to  some  compresrion  before  it  u 
conscious  of  being  overcharged,  and  before  it  impels  the  ur 
contiguous  to  it  This  will  account  for  all  winds  being  some- 
what more  condensed  than  ur  at  rest 

9.  Winds  arc  allayed  in  five  ways ;  namely,  by  the  meeting, 
incorporation,  elevation,  transportation,  or  deficiency  of  vi^urs. 
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10.  Hie  gathering  of  Tapoors,  and  in  fact  of  the  tat  itself 
into  rain,  is  caused  in  four  ways ;  namely,  by  tlie  excess  of 
qumtity,  or  the  condensation  by  cold,  or  the  compuluon  of 
coDtmry  windii,  or  the  repercussion  from  obstacles. 

11.  Both  vapours  and  exhalations  are  the  matter  of  winds. 
Run  ia  never  generated  from  exhalatdona,  but  wincU  most 
frequently  proceed  firom  vapours.  There  is  however  this  dif- 
ference ;  that  winds  generated  from  vapours  more  easily  incor- 
porate th^nselves  with  the  pare  air,  are  sooner  calmed,  and 
are  not  bo  stubborn  as  those  arising  from  exhahitione. 

12.  Hie  modification  and  different  condilionB  of  heat  have 
as  much  to  do  with  the  generation  of  winds,  as  have  the 
quantity  or  conditions  of  matter. 

13.  The  sun's  heat,  in  the  generation  of  winds,  should  hiTe 
just  power  enough  to  ruse  them;  nether  so  abundant  at  to 
collect  them  into  run,  nor  so  scanty  as  entirely  to  scatter  and 
disperse  diem. 

14.  Winds  blow  from  the  direction  of  their  nurseries. 
When  however  these  nurseries  are  situated  in  different  quar- 
ters, difierent  winds  generally  blow  together,  till  the  stronger 
either  overpowers  the  weaker,  or  turns  it  into  its  own  cnirent 

15.  Winds  are  generated  everywhere,  from  the  surface  of 
the  earth  to  the  cold  region  of  the  air ;  but  the  common  winds 
are  generated  close  at  hand,  the  stronger  winds  above. 

16.  Countries  where  the  attendant  winds  are  warm  are  hot- 
ter, and  countries  where  these  winds  are  oool  are  colder,  than 
in  proportion  to  th^r  climate. 

A  Map  or  Table  of  Human  RequiremenU  with  reference  to  the 
ffindi ;  or  Desiderata  vnth  their  ApproximatioKt, 

Datun^ta^    1.  A  better  method  of  ordering  and  dispodng  the 

suls  of  ships,  so  as  to  make  more  way  with  less  wind;  a  thing 

very  useful  in  shortening  sea  voyages,  and  saving  expense. 

AMinsiawtioii.   Xo  approximation  has  been  hitherto  invented 

which  in  practice  should  exactly  correspond  to  this  reqaire- 

ment.     But  for  this  consult  the  major  observations  on  ths 

26t)i  article. 

nnMnfwa.  2,  A  method  of  constructing  windmills  with  suls,  so 
as  to  grind  more  with  less  wind ;  a  thing  likewise  useful  and 
lucrative. 

AppranbiiiUDa.  Consult  On  thls  point  our  experiments  in  reply 
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to  the  27th  article,  where  tlie  thing  appeals  to  be  almost 
done. 

DtMttinm.  3,  A  method  of  foreknowing  the  riungs,  fitllings, 
and  times  of  winds ;  a  thing  useful  in  navigHtion  and  agricul- 
ture, but  especially  so  in  selecting  the  times  for  naval  engage- 
ments. 

AnaaboMtm.  Many  things  have  been  remarked  in  the  inqoiry 
which  bear  upon  this  subject,  but  especially  the  reply  to  the 
32nd  article.  Now  however  that  the  cause  of  the  winds  is 
ezpluned,  the  more  diligent  observations  of  posterity  (if 
it  sh^  care  at  all  about  these  things)  will  diecover  more 
certun  prognostics, 

Dtnammm.  4,  A  method  of  prognosticating  and  forming  on 
opinion  upon  other  things  by  means  of  the  winds ;  for  uistiuice, 
whether  in  any  part  of  the  sea  there  are  continents  or  idands, 
or  whether  the  sea  is  open ;  a  thing  of  use  in  new  and  unknown 
navigations. 

AppnniBsiaa.    The  observation  about  the   periodical  winds, 

wluch  Columbus  appears  to  have  used,  is  an  appnudmation 

to  this. 

Dauitaimm.     5.  A  method  likewise  of  foretelling,  every  year, 

whether  com  and  fruit  will  be  abundant  or  scaxce ;   a  thing 

useful  and  lucrative  in  speculative  sales  and  purchases;    of 

which  an  instance  is  related  in  the  case  of  Thales  when  he 

bought  up  the  olives.* 

AnnniBuuoii.    Some  observatjons  under  the  29tfa  article  of  in- 
quiry, on  malignant  or  tearing  winds,  and  the  times  when 
they  are  prejudidal,  bear  upon  this  point. 
DfHrriam.     6.  A  method  likewise  of  foretelling  the  diseases 
and  epidemics  for  every  year;  a  thing  usefnl  to  the  reputation 
of  physicians,  if  such  things  could  be  predicted ;  as  also  for  the 
causes  and  cures  of  diseases,  with  some  other  matters  of  busi- 


'  Some  observations  on  the  30th  article  of  inquiry 
have  likewise  reference  to  this  question. 

AdnHDiim.  por  predictions  from  the  winds  concerning  crops, 
fruits,  and  diseases,  consult  the  Histories  of  Agriculture  and 
Medicines. 

oaiiinhim.    7.  A  mcthod  of  rusing  and  allaying  winds. 

AppnxiHtioD.  There  arQ  some  superstitious  and  ma^cal  cere- 

>  Dk*.  Lwrt.  1.  26. 
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ntoniea  connected  with  this  subject,  which  do  not  appear 
worthy  to  be  received  into  a  serioos  and  exact  natural 
histoiy.  Kor  does  any  approximation  at  present  occur  to 
me.  It  will  however  be  of  service  thereto,  to  inspect  and 
inquire  thoroughly  into  the  nature  of  the  tar;  to  eee  if  there 
be  anjrthing  which,  on  being  commnnioated  in  a  small  quan- 
tity  to  the  ur,  can  excite  and  multiply  the  motion  of  dilatation 
or  contraction  in  the  body  of  the  air.  For  if  this  could  be 
done,  the  rusing  and  calming  of  the  winds  would  naturally 
follow ;  lihe  Pliny's  experiment,  if  it  be  true,  of  throwing 
vinegar  agunst  the  whirlwind.*  Another  method  might  be, 
by  letting  oat  subterranean  winds  wherever  a  great  quantity 
was  ooUeoted,  as  is  told  of  the  well  in  Dalmatia.  But  it  is 
difficult  to  discover  these  places  of  confinement. 
i>«««wM>.  8.  Methods  of  perfonning  many  amnmng  and 
wonderful  experiments  by  the  motion  of  the  winds. 

ARiroibaitfan.  Such  questions  I  have  no  time  to  conmder.  The 
approximation  is  the  common  games  which  depend  on  the 
wind ;  and^  no  question,  many  pleasant  things  of  this  kind, 
both  with  regard  to  sound  and  motion,  may  be  invented. 
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THE  HISTORY  OF  HEAVY  AND  LIGHT. 


INTBODDCnON. 


The  motion  of  heavy  and  light  was  tliatingaiiihed  bj  the  aa- 
deotfl  under  the  name  of  natural  motion.  For  they  saw  no 
external  efficient,  and  no  apparent  reBiatance.  Moreover  t}aa 
motion  seemed  to  gun  rapidity  by  its  progress.  To  their  c(Ht- 
templation  or  rather  discourse  on  this  subject  they  added  hj 
way  of  seasoning  the  mathematical  &ucy  that  heavy  bodiea  would 
adhere  to  the  centre  of  the  earth  (even  if  a  hole  were  made 
through  it),  together  with  the  scholastic  fiction  of  the  motion 
of  bodies  to  their  own  places.  And  believing  that  by  these 
positions  they  had  settled  the  question,  tbey  made  no  further 
inquiry,  except  that  there  was  one  of  them  who  inquired  some- 
what more  diligently  concerning  the  centre  of  gravity  in  dif- 
ferent figures,  and  touching  the  things  which  float  on  water. 
Nor  has  one  of  the  modems  contributed  anything  of  con- 
sequence; having  only  added  a  few  mechanical  inventioiis, 
and  even  those  distorted  by  His  demonstrations.  But  to  spealc 
direct,  it  is  quite  certun  that  a  body  is  affected  only  by  a 
body ;  and  that  there  is  no  local  motion  wluch  is  not  exdted 
either  by  the  ports  of  the  body  moved,  or  by  the  adjacent 
bodies,  or  by  those  contiguous  or  proximate  to  it,  or  at  least 
by  those  which  lie  within  the  sphere  of  its  activity,  Gilbert 
therefore  has  not  unscientifically  introduced  the  question  of 
magnetic  force,  but  he  has  himself  become  a  magnet ;  that  is, 
he  has  ascribed  too  many  things  to  that  force,  and  built  a  ship 
out  o{  a  shelL 
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THE  HISTORY  OF  THE  SYMPATHY  AND 
ANTIPATHY  OF  THINGS. 


INTBODDCTIOH. 


Stbife  and  fiiendshlp  in  nature  are  the  span  of  motions  and 
the  keys  of  works.  Hence  are  derived  the  nnion  and  repnUion 
of  bodies,  ihe  mixture  and  separation  of  parts,  the  deep  and 
intimate  impressions  of  vtrtaes>  and  that  which  is  termed  the 
junction  of  actiTes  with  posuTes;  in  a  word,  the  magnalia 
aattcrm.  But  this  part  of  philosophy  conceruing  the  sym- 
pathy and  antipathy  of  things,  which  is  also  called  Natural 
Magic,  is  very  corrupt;  and  (as  is  almost  always  the  case), 
there  being  too  little  diligence,  there  has  been  too  much  hope. 
The  effect  of  hope  on  the  mind  of  man  is  very  like  the 
wolliDg  of  some  soporific  dm^,  which  not  only  induco  sleep, 
bat  fill  it  with  joyous  and  pleasing  dreams.  Vox  first  it  throws 
the  human  nund  into  a  sleep  by  the  recital  of  specific  properties, 
and  secret  and  heaven-sent  virtues ;  whence  men  are  no  longer 
wakeful  and  eager  in  searching  oat  real  causes,  but  are  content 
to  rest  in  such  kinds  of  indolence ;  and  then  it  inanuates 
and  infuses  into  it  innumerable  fandes,  like  so  many  dreams. 
Men  likewise  in  their  folly  expect  to  become  acquunted  with 
nature  from  her  outward  face  and  mask,  and  by  external 
resemblances  to  detect  internal  properties.  Their  practice 
also  is  very  Uke  their  ioquiry.  For  the  roles  of  natural 
magic  are  such,  as  if  men  expected  to  tall  the  ground  and 
eat  their  bread  without  the  sweat  of  their  brow,  and  by  an 
easy  and  indolent  application  of  bodies  to  become  masters 
of  things.  And  they  are  always  talking  of  the  magnet,  and 
the  sympathy  of  gold  with  quickolver,  and  a  few  other  thinga 
of  the  kind,  and  appealing  to  them  as  sureties  to  accredit  other 
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things  which  are  not  boand  by  soy  ^Uar  contract  Bat  God 
has  ordained  that  whatever  is  excellent  shall  be  won  only  by 
labours  both  in  inquiry  and  working.  For  my  own  part,  in 
unravelling  the  law  of  nature,  and  interpreting  the  relations 
of  things,  I  shall  show  somewhat  more  diligence,  not  giving 
way  to  marvels  and  wonders,  and  yet  not  ins^toting  a  narrow 
or  partial  inquiry. 
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THE  HISTORY  OF  SULPHUR,  MERCURY, 
AND  SALT. 


IHTRODUCTIOH. 


This  triad  of  principlea  has  been  introduced  hj  cbetmets,  and  bs 
a  Bpecnlative  doctrine  it  is  the  beat  diecovery  that  they  have 
made.  The  deepest  philosophers  amongst  them  muntain  the 
elemeata  to  be  earth,  water,  air,  and  ether.  But  these  they 
regard  not  ae  the  matter  of  tilings,  but  aa  wombs,  wherein 
specific  seeds  of  things  are  generated,  in  the  same  manner  as  in 
the  womb.  But  instead  of  the  First  Matter  (which  the  school- 
men call  matter  spoiled  and  indifferent),  they  substitute  these 
three  things,  sulphur,  mercury,  and  salt ;  whereof  all  bodies 
are  compounded  and  mixed.  Their  terms  I  accept,  but  not  th^ 
opinions,  which  do  not  appear  sound.  It  seems  however  not  to 
sort  ill  with  their  opinion,  that  two  of  these,  namely,  sulphur 
and  mercury  (in  the  sense  in  which  I  take  them),  I  judge  to  be 
the  most  primnral  natures,  the  most  original  configurations  of 
matter,  and  among  tlte  forms  of  the  first  class  almost  the  priodpaL 
But  these  terms  of  sulphur  and  mercury  may  be  varied,  and 
receive  Afferent  denominations ;  as,  the  oily,  the  watery,  the 
fiit,  the  crude,  the  inflammable,  the  non-inflammable,  and  the 
,  like.  For  they  appear  to  be  those  two  enormous  tribes  of 
things  which  occupy  and  penetrate  the  universe.  In  the 
■nbternmeah  world  we  find  sulphur  and  mercury,  as  they  are 
called;  in  the  animal  and  vegetable  world  we  find  oil  and  water; 
in  [Rieamatical  bodies  of  the  lower  order  we  find  air  and  flame ; 
in  the  celestial  regions  we  find  starry  body  and  pure  ether. 
But  of  this  last  pair  I  do  not  as  yet  pronounce  decisively, 
though  the  concordance  appears  probable.  "With  regard  to 
salt,  the  case  b  different.     For  if  by  salt  they  mean  tlie  fixed 


by  Google 


206  TRAKSLATION  OF  THE  "ADITUS  AD  TITDLOS." 

part  of  a  body,  which  does  not  turn  eiUier  into  flame  or  smoke, 
this  belongB  to  the  inquiry  of  matter  fluid  and  matter  determi- 
nate, whereof  I  am  not  now  speaking.  But  if  they  mean  ealt  to 
be  taken  in  its  plain  and  literal  signification,  it  cannot  be  re- 
garded a8  a  thing  different  from  Bulphur  and  mercury,  seeing 
it  is  a  formation  compounded  from  them  both,  by  means  of  > 
etrong  spirit.  For  all  salt  has  some  inflammable  parte ;  and 
some  porta  which  oot  only  do  not  conceive  flame,  bnt  strenu- 
ously shrink  from  and  avoid  it.  However,  nnce  the  inquiry 
concemiug  salt  has  some  connection  with  the  inquiry  into  tlie 
other  two  things,  and  moreover  is  of  great  use, — seeing  that 
salt  comprises  in  itself  the  nature  of  eolpbur  and  mercnry,  and 
is  a  rudiment  of  life  itself, —  I  have  thought  good  to  adcut  it 
likewise  into  this  history  and  inquiry.  But  meanwhile  I  give 
notice  that  I  reserve  the  inquiries  into  those  pnenmatical  bodies, 
air,  flame,  the  stars,  and  ether,  for  titles  of  their  own  (as  they 
certainly  merit) ;  and  that  here  I  only  institute  a  histoiy  of 
sulphur  and  mercury  tan^ble,  that  is,  either  mineral,  v^e- 
table,  or  animal. 
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THE  FBAGMENT  OF  A  BACONIAN  BOOK. 


THE  ALPHABET  OP  NATURE. 


Whebeab  bo  many  thingB  are  prodnced  bj  die  earth  and 
water,  so  manj  tUngfl  pass  through  the  lur  and  are  received 
hy  it,  BO  many  dungs  ore  changed  and  dissolved  hj  fire,  the 
other  inquiries  would  be  less  clear  and  complete,  if  ihe  nature 
of  those  common  maaaes  that  occur  so  often  were  not  well  known 
and  expliuned.  To  these  I  subjoin  inquiries  concerning  the 
Heavens  and  Meteors,  seeing  that  they  also  are  Greater  Masset, 
and  belon^ng  to  tlie  UniversaL 

Greater  Masses.  Sixty-seventh  Inqoiry,  or  that  concenuag 
the  Earth ;  denoted  by  t  t  t. 

Greater  Masses.  Sixty-eighth  Inquizy,  or  that  concerning 
Wat«r ;  denoted  hj  vvv. 

Greater  Masses.  Six^-wntb  Inqoiry,  or  that  concerning 
Air ;  denoted  by  0  ^  ^. 

Greater  Masses.  Seventieth  Inquiry,  or  that  concerning 
Fire  ;  denoted  hy  XXX- 

Greater  Masses.  Seventy-first  Inquiry,  or  that  concemiog 
the  Heavens;  denoted  by  ■^'^'^. 

Greater  Masses.  Seventy-second  Inquiry,  or  that  concern- 
ing Meteors ;  denoted  by  u  (u  w. 

Ctmditiaiu  ofBeingi. 

It  remains  to  inquire  in  this  alphabet  into  &e  conditions  of 

Transcendental  Beings,  which  have  little  concern  with  tbe  body 

of  nature,  bat  yet  in  the  method  of  inquiry  which  I  use  will 
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give  no  amall  light  to  the  rest.  la  the  first  place  therefore 
mnce,  as  Demooritus  baa  well  observed,  the  nature  of  thiogs 
19  rich  and  (according  to  him)  infinite  in  the  quantity  of 
m&tter,  and  the  variety  of  individuals ;  but  so  limited  in  com- 
binationa  and  species  as  even  to  appear  scanty  and  destitute, 
far  there  ore  hardly  enough  species  existing  or  capable  of 
existing  to  make  up  a  thousand  in  number;  and  since  negatives 
attached  to  afiGnnativea  are  of  great  use  for  the  information  of 
the  mind ;  we  must  institute  an  inquiry  concerning  Existence 
and  Non-Existence,  which  comes  seventy-third  in  order,  and 
is  marked  by  a  a  a  a. 

Conditions  of  Beings ;  or  concerning  Existence  and  Non- 
Existence  ;  denoted  by  aaaa. 

Possibility  and  Impossibility  are  nothing  else  than  Potentiality 
or  Non-PotentJolity  of  Being.  Let  the  seventy-fourth  inquiry 
be  on  this  sutiject,  and  be  marked  j3  0/3/3. 

Conditions  of  Beings.  Concerning  Possibility  and  Imposu- 
bility;  denoted  by /3  0/3/3. 

Much  and  Little,  Bare  and  Common,  are  the  Potentialities  of 
Being  in  Quantity.  Let  the  seventy-fifth  inquiry  be  concern- 
ing them,  and  be  marked  by  7  7  7  7. 

CondiUons  of  Being.  Concerning  Mach  and  Little;  denoted 
by  7777. 

Durable  and  Transitory,  Eternal  and  Momentary,  are  Poten- 
tialities of  Being  in  Duration.  Let  the  seventy-sixth  inquiry 
he  concerning  them,  and  be  marked  SShS. 

Conditions  of  Beings.  Concerning  DuraUe  and  Tranu- 
tory  ;  denoted  by  SSSS. 

Natural  and  Unnatural  are  PotentJalities  of  Being,  accord- 
ing to  llie  course  of  nature,  or  according  to  deviations  from 
it.  Let  the  seventy-seventh  inquiry,  marked  aeaa,  be  con* 
cenung  them. 

Conditions  of  Beings.  Concerning  Natural  and  Unnatural ; 
denoted  by  laii. 

Natural  and  Artificial  are  Potentialities  of  Being,  without 
VOL.  T.  P 
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or  hj  meaUB  of  baman   aseistanoe.     Let  the  seven^-^ghtU 
inquirjr,  marked  {T  {T  C  &  l>c  conceraing  them. 

Conditions  of  Beings.     Concerning  Natural  and  Artificial ; 
denoted  by  f  f  ?  |i 

Examples  in  exphination  of  the  order  of  the  alphabet  are 
not  adjoined,  because  the  inquiries  themselTes  contiun  whole 
osta  of  examples. 
The  titles  by  which  the  order  of  the  alphabet  is  arranged 
should  by  no  means  hare  such  authority  as  to  be  received  for 
true  and  fixed  diviaons  of  things.  For  tlus  would  be  to 
profess  that  we  know  the  things  which  we  inquire ;  unce  no 
one  can  divide  things  truly  who  has  not  a  full  knowledge  of 
their  nature.  Let  it  be  enough  if  the  titles  are  cooTenient  for 
the  course  of  inqoiry,  which  is  our  present  business. 

THB  BDLE  OF  THE  ALPHABET. 

Tbo  alphabet  is  constructed  and  directed  in  this  manner. 
The  history  and  experiments  occupy  the  first  place.  These,  if 
they  represent  an  enumeration  and  series  of  particular  things, 
are  set  down  in  tables ;  otherwise  ihej  are  taken  separately. 

But  since  history  and  experiments  are  very  often  deficient, 
espedally  those  light-giving  and  crucial  instsncea  which  serve 
to  satisfy  the  understanding  as  to  the  true  causes  of  things ; 
some  injunctions  are  given  touching  new  experiments,  which 
form  a  kind  of  Deeigued  History.  For  what  other  course  is 
open  to  us  who  are  just  entering  on  the  path? 

In  the  case  of  any  more  eabtle  experiment,  the  method  which 
I  have  employed  is  explained ;  for  there  may  be  a  mistake,  and 
it  may  stimulate  others  to  devise  better  and  more  exact 
methods. 

Admonitions  and  cautions  are  likewise  interspersed  respect- 
ing the  fallacieB  of  things,  and  the  errors  which  are  of  frequent 
occurrence  in  discovery.  I  attach  ^so  my  own  observations 
on  the  history  and  experiments,  that  the  interpretation  of  na- 
ture may  be  in  the  more  forwardness. 

Bules  and  Lnperfect  Axioms,  such  as  occur  to  me  in  the 
course  of  inquiry  (for  I  do  not  pronounce  upon  anything),  I 
set  down  and  prescribe,  but  only  provisionally.  For  they  are 
useful  if  not  altogether  true. 
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Lutty,  I  eometimeB  maike  attempts  at  interpretation,  though 
of  a  very  humhle  nature,  and  no  way  worthy  in  my  esti- 
mation to  be  hoDonred  with  that  name.  For  wliat  need  have 
I  of  pride  or  imposture,  seeing  that  I  so  often  declare  that 
we  are  not  furnished  with  so  much  history  and  experimenta  as 
we  want,  and  that  without  these  the  interpretation  of  nature 
cannot  be  accomplished ;  and  that  therefore  it  is  enough  for 
me  if  I  do  my  part  in  setting  the  thing  on  foot  ? 

For  the  sake  of  clearness  and  order,  some  introductions  to 
the  inquiries  are  submitted  by  way  of  prefaces.  Likewise,  lest 
the  inquiries  shoald  be  too  abrupt,  transitional  paragrapbe  and 
links  are  inserted. 

For  ose,  some  reminders  concerning  practice  are  suggested. 

To  rouse  human  industry,  a  list  of  desiderata,  with  their 
a|^)roximations,  is  proposed.    ■ 

I  ant  well  aware  that  sometimes  tiie  inqniriea  are  so  mixed 
op  with  one  another  that  some  of  the  things  inquired  fall  under 
different  tities.  But  my  method  shall  be,  as  &r  as  possible,  to 
avoid  the  weariness  ot  repetitions  and  the  inconTenieoces  of 
rejections ;  yet  (when  it  is  necessary)  ever  to  hold  these  as  no- 
ti^ng  in  comparison  to  clearness  of  explanation  in  an  argument 
of  such  obscurity. 

Such  then  is  tiie  rule  and  plan  of  the  alphabet.  iS&j  God 
the  Maker,  the  Preserrer,  the  Renewer  of  tiie  universe,  of  his 
love  and  compassion  to  man  protect  and  guide  tiiis  work,  both 
in  its  ascent  to  His  glory,  and  in  its  descent  to  the  good  of  man, 
through  His  only  Son,  God  with  us. 
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THE  SECOND  TITLE 


NATURAL  AND  EXPERIMENTAL  HISTORY 


FOUNDATION  OF  PHILOSOPDT: 


BBIHO  THE  THIRD  PAKT  OF  THE  IN8TAUBATI0  MAGNA. 
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TO  THE  PRESENT  AND  FUTUKE  AGES, 


Although  in  my  six  monthly  desigoatione  I  placed  the  His- 
tory of  Life  and  Death  last  in  order ;  yet  the  extreme  profit 
and  importance  of  the  subject,  wherein  even  the  elightest  loss 
of  time  should  be  accoimted  precious,  has  decided  me  to  make 
an  anticipation,  and  advance  it  into  the  second  place.  For  it  iB 
my  hope  and  desire  that  it  will  contribute  to  the  common  good ; 
that  through  it  the  higher  phyaiciana  will  somewhat  raise  their 
thoughts,  and  not  devote  all  their  time  to  common  curesj  nor  be 
honoured  for  necessity  only ;  but  that  they  will  become  the 
instruments  and  dispensers  of  God's  power  and  mercy  in  pro- 
longing and  renewing  the  life  of  man,  the, rather  because  it  is 
efiected  by  safe,  conveuient,  and  civil,  though  lutberto  uQat> 
tempted  metiiods.  For  although  we  Christians  ever  aspire  and 
pant  after  the  laud  of  promise,  yet  meanwhile  it  will  be  a  mark 
of  God's  favour  if  in  oar  pilgrimage  through  the  wilderness 
(£  this  world,  these  our  shoes  and  garmenta  (I  mean  our  £tail 
bodies)  are  as  littie  worn  out  as  possible. 
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IHTRODUCTION. 


That  "  Life  is  short  and  Art  long  "  is  An  old  proverb  and  com- 
pUint.  It  appeara  therefore  to  follow  naturally  that  I  who  am 
eameatly  labouring  for  the  perfection  of  arts  sboold  take  thought 
alao,  hj  the  grace  and  favour  of  the  Author  of  Life  and  Truth, 
about  the  means  of  prolonging  the  life  of  man.  For  though  the 
life  of  man  is  only  a  moss  and  accnmulatjon  of  slna  and  sorrows, 
and  they  who  aspire  to  eternity  set  little  value  on  life ;  yet  even 
we  Christians  should  not  despise  the  continuance  of  works  of 
charity.  Besides,  the  beloved  disciple  survived  the  rest,  and 
many  of  the  Fathers,  especially  holy  monks  and  hermits,  were 
long-lived ;  so  that  this  blessing  (so  often  repeated  is  the  old 
law)  appears  to  have  been  less  withdrawn  after  the  time  of  our 
Saviour  than  other  earthly  blessings.  But  to  regard  this  si 
the  greatest  blessing  is  natural ;  how  to  secure  it  is  a  difficult 
inquiry  ;  and  the  more  difficult  because  it  has  been  cormpted 
by  false  opinions  and  vun  reports.  For  both  the  common 
]^irases  of  phyucians  concerning  Badical  Moisture  and  Natural 
Heat  are  deceptive,  and  the  extravagant  praises  of  chemical 
medicines  only  ruse  men's  hopes  to  disappoint  them. 

The  present  inquiry  is  not  instituted  for  deaths  from  suf- 
focation, putrefaction,  and  divers  diseases,  which  belong  to  the 
history  of  medicine ;  bat  only  for  that  death  which  proceeds' 
irom  bodily  decay  and  the  atrophy  of  old  age.  To  inquire 
however  concerning  the  last  step  of  death  and  the  final  ex- 
tinction of  life,  which  may  happen  so  many  ways  both  external 
and  internal  (yet  all  which  meet  as  it  were  in  a  common 
porch  before  they  come'  to  the  point  of  death),  is  in  my  judg- 
ment pertinent  to  this  inquiry ;  but  I  will  reserve  it  till  the 
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Whatever  can  be  reptdred  gradually  without  destrojiag  the 
original  whole  is,  like  the  vestal  fire,  potentially  eternal 
When  therefore  phyeiciane  and  piiiloBophere  observed  that 
animalB  were  nourished  and  their  bodies  repaired  and  refreshed, 
but  that  this  was  only  for  a  time,  as  old  age  soon  came  on  and 
was  speedily  followed  by  dissolution ;  they  looked  for  death  in 
something  that  could  not  be  properly  repiured,  im^ining  that 
there  was  some  primitive  and  radical  moisture  which  was  not 
really  repaired,  but  which  even  from  chUdhood  received  a  kind  of 
spurious  addition  and  no  true  repair ;  and  that  with  time  this 
grew  worse  and  worse,  till  at  last  it  ended  in  none  at  alL 
But  these  opinions  are  very  frivolous  and  ignorant.  For  in  the 
time  of  growth  and  youth  all  the'  parts  of  animals  iu«  repiured 
entirely;  nay,foratime  they  are  increased  in  quantity  and  bet- 
tered in  quality,  so  that  the  matter  whereby  they  are  repaired 
would  be  eternal,  if  the  manner  of  repuring  them  did  not  ful. 
The  real  truth  is  tliis.  In  declining  age  repair  takes  place  very 
unequally,  some  parts  being  repaired  successfully  enough,  othera 
with  difficulty  and  for  the  worse ;  so  that  from  this  time  the 
hiunan  body  begins  to  suffer  that  torture  of  Mezentius,  where- 
by the  living  die  in  the  embraces  of  the  dead,  and  the  parts 
that  are  easily  repiured,  by  reason  of  their  connection  with  the 
parts  hardly  reparable,  begin  to  decay.  For  even  after  the 
decline  of  age  the  spirit,  blood,  flesh,  and  fat  are  still  easily 
repured,  when  the  drier  or  more  porous  parts,  as  the  mem- 
liranes,  timiclea,  nerves,  arteries,  veins,  bones,  cartilages,  most 
of  the  bowels,  and  nearly  all  the  organic  parts  are  repaired 
with  difficulty  and  loss.  Now  these  parts  when  they  ought  to 
perform  their  office  of  repairing  the  other  reparable  parts,  being 
impaired  in  their  powers  and  activity,  are  no  longer  equal  to 
their  proper  fiinctions ;  and  hence  it  results  that  very  soon 
the  whole  tends  to  dissolution,  and  those  very  parts,  which  in 
their  own  nature  are  most  capable  uf  repair,  are  yet  through 
the  iulure  of  the  organs  of  repur  no  longer  able  to  be  wmi- 
larly  repmred,  but  decay,  and  in  the  end  totally  &iL  The 
cause  of  the  termination  is  this ;  the  spirit  which  like  a  gentle 
flame  is  ever  preying  on  the  body,  and  the  external  ur  which 
likewise  sucks  and  dries  bodies,  conspiring  with  the  sjnrit,  do 
in  the  end  destroy  the  workshop  of  the  body  with  its  machines 
and  oi^ans,  and  make  them  incapable  of  performing  the  work 
of  repair.    Such  then  are  the  true  ways  of  natural  death,  whioh 
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deeerve  to  be  well  and  carefully  coshered.     For  how  can  a 
man,  who  knows  not  the  ways  of  nature,  meet  and  turn  her  ? 

There  are  therefore  two  subjects  of  inquby ;  the  one,  the 
consumption  or  depredation  of  the  human  body ;  the  other,  the 
repiur  or  refireahment  thereof;  with  a  view  to  the  reetraimug 
of  the  one  (aa  far  as  may  be),  and  the  strengthening  and 
comforting  the  other.  The  first  of  these  pertEune  prin* 
cipolly  to  the  spirits  and  external  tax,  which  cause  the  depre- 
dation ;  the  second  to  the  whole  process  of  alimentation, 
which  supplies  the  renovation.  With  regard  to  the  first  part 
of  the  inquiry,  touching  consumption,  it  has  many  things  In 
common  with  bodies  inanimate.  For  whatever  the  native  spirit 
(which  exists  in  all  tangible  bodies  whether  with  or  without 
life)  and  the  ambient  or  external  wr  do  to  bodies  inanimate, 
the  same  they  try  to  do  to  bodies  animate,  though  the  pre- 
sence of  the  vital  spirit  in  part  disturbs  and  restrains  these 
operaiioiis,  and  in  part  intensifies  and  increases  them  ezceed- 
iogly.  For  it  is  very  evident  that  many  inaDimate  bodies  can 
last  a  very  long  time  without  repur,  but  animate  bodies  with- 
out aliment  and  repur  at  once  collapse  and  die  out  like  fire. 
The  inquiry  therefore  should  be  twofold ;  regarding  first  the 
body  of  man  aa  a  thing  inanimate  and  unrepaired  by  nourish- 
ment ;  and  secondly  as  a  thing  animate  and  nourished.  And 
with  these  pre&tory  remarks  I  now  pass  on  to  the  Topics  of 
Inquiry. 
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PAKTICTJLAR  TOPICS 


Articlei  of  Inquiry  concerning  Life  and  Death. 

1.  Inquire  into  the  Nature  of  Durable  and  Non-Durable 

inanimate  bodies,  and  likewise  in  Vegetablea ;  not  in  a 
full  and  regular  inquiry,  but  briefly,  Bummarily,  and  as 
it  were  only  by  the  way. 

2.  Inquire  more  carefully  touching  the  desiccation,  areiaction, 

and  consumption  of  bodies  inanimate  and  vegetable ;  of 
the  ways  and  proceases  whereby  they  are  effected,  and 
withal  the  methods  whereby  they  are  prevented  and 
retarded,  and  bodies  are  preserved  in  their  own  state. 
Also  inquire  touching  the  ioteneration,  softening,  and 
renewal  of  bodies,  after  they  have  once  conunenoed  to 
become  dry. 

Neither  however  need  this  inquiry  be  perfect  or  exact ;  as 
these  things  should  be  drawn  from  the  proper  title  of  Natnre 
Durable;  and  as  they  are  not  the  principal  questions  iu  the 
present  inquiry,  but  only  shed  a  light  on  the  prolongation  and 
reatoraUon  of  life  in  animals ;  wherein,  as  has  been  observed 
before,  the  same  things  generally  happen,  though  in  their  own 
manner.  From  the  inquiry  concerning  inanimate  and  Testable 
bodies  pass  on  to  the  inquiry  of  animals,  not  including  man. 

3.  Inquire  into  the  length  and  shortness  of  life  in  animalH, 

with  the  proper  circumstances  which  seem  to  contribute 
to  either  of  them. 

4.  Since  the  duration  of  bodies  is  of  two  kinds,  the  one 

in  their  simple  identity,  the  other  by  repur ;  whereof 
the  former  takes  place  only  in  bodies  inanimate,  the 
latter  in  v^etables  and  living  creatures,  and  is  per- 
formed by  alimentation ;  inquire  likewise  touching  ali- 
mentation, with  its  ways  and  process ;  yet  this  notMV 
curately  (for  it  belongs  to  the  titles  of  Assimilation  and 
Alimentation)  but  as  before,  in  passing  only. 
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From  the  inquiry  coDceming  aaiinalB  and  things  supported 
by  noorishment  pass  on  to  that  concerning  man.  And  having 
now  come  to  the  prindpol  subject  of  inquiry,  that  inquiry 
should  be  more  accurate  and  complete  on  all  points. 

5.  Inquire  into  the  length  and  shortness  of  men's  lives,  ac- 

cording to  the  times,  countries,  climates,  and  places  in 
which  they  were  bom  and  lived. 

6.  Inquire  into  the  length  and  shortness  of  men's  lives,  ac- 

cording to  their  parentage  and  family  (as  if  it  were  a 
thing  hereditary) ;  and  likewise  according  to  their  com- 
plexion, constitution,  habit  of  body,  stature,  manners 
and  time  of  growth,  and  the  make  and  structure  of  their 
limbs, 

7.  Inquire  into  die  length  and  shortness  of  men's  lives  ac- 

cording  to  the  times  of  their  nativity ;  but  so  as  to  omit 
for  the  present  all  astrological  and  horoacopical  observa- 
tions. Admit  only  the  common  and  manifest  observa- 
tions (if  there  be  any) ;  a?,  whether  the  birth  took 
place  in  the  7th,  8th,  9th,  or  10th  month,  whether  by 
night  or  by  day,  and  in  what  roondi  of  the  year. 

8.  Inquire  into  the  length  and  shortness  of  men's  Uvea  ac- 

cording to  their  food,  diet,  manner  of  living,  ezercise, 
and  the  like.  With  regard  to  the  air  in  which  they 
Uve  and  dwell,  I  consider  that  ought  to  be  inquired 
under  the  former  article  concerning  their  places  of 
abode. 

9.  Inquire  into  the  length  and  shortness  of  men's  lives  ac- 

cording to  their  studies,  kinds  of  life,  affections  of  the 
mind,  and  various  accidents. 

10.  Inquire  separately  into  the  medicines  which  are  snpposed 
to  prolong  life. 

11.  Inqoire  into  the  signs  and  prognostics  of  a  long  and 
short  life ;  not  into  those  which  betoken  that  death  is 
dose  at  hand  (for  they  belong  to  the  history  of  medicine) ; 
but  into  those  which  appear  and  are  observed  even  in 
health,  whether  taken  from  physiognomy  or  otherwise. 

So  far  the  inquiry  touching  the  length  and  shortness  of  life 
is  institated  in  an  unscientific  and  confused  manner ;  but  I  have 
thought  it  right  to  add  a  systematic  inqniry,  bearing  on  practJce 
by  means  of  Intentions ;  which  are  of  three  kinds.     Their  more 
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particolitr  dietributiooa  I  will  set  forth  when  I  come  to  die  in- 
quiry itself.  The  three  general  intentions  are  ;  the  preTention 
of  oonBumption ;  the  perfection  of  repiur,  and  the  renovation  of 
that  which  is  old. 

12.  Inquire  into  the  things  which  preaerre  and  exempt  &e 
hodj  of  man  from  arefacUon  and  conBumption>  or  at 
least  which  check  and  retard  the  tendency  thereto. 

13.  Inquire  into  the  things  which  belong  to  the  general  pro- 
cess of  alimentation  (whereby  the  body  of  man  is  re- 
paired), that  it  may  be  good  and  with  as  little  loss  as 
possible. 

14.  Inquire  into  the  things  which  clear  away  the  old  matter 
and  supply  new ;  and  likewise  those  which  aoften 
and  moisten  the  parts  that  have  become  hard  and  dry. 

But  since  it  will  be  difficult  to  know  the  ways  to  death,  un- 
less the  seat  and  house  (or  rather  cave)  of  death  be  first  ex- 
amined and  discovered;  of  this  too  should  inquiry  be  made; 
not  however  of  every  kind  of  death,  but  of  such  only  as  are 
caused,  not  by  violence,  but  by  privation  and  want.  For  these 
alone  relate  to  the  decay  of  the  body  from  ^e. 

16.  Inquire  into  the  point  of  death  and  the  porches  which 
on  all  sides  lead  to  it ;  provided  it  be  caused  by  want 
and  not  by  violence. 

Lastly,  since  it  is  convenient  to  know  the  character  and  form 
of  old  age;  which  will  be  done  best  by  making  a  careful  cd- 
lection  of  all  the  differences  in  the  state  and  functions  of  the 
body  between  youth  and  old  age,  that  by  them  you  may  see 
what  it  is  that  branches  out  into  so  many  effects;  do  not  omit 
this  inquiry. 

16.  Inquire  carefully  into  the  differences  of  the  state  and 
faculties  of  the  body  in  youth  and  old  age ;  and  see 
whether  there  be  anything  that  renuuce  unimpaired  in 
old  age. 

NATCBE   DUBABLE. 

The  Hutory. 

^ti>"<h^        ^>  Metals  last  so  long  that  men  cannot  observe 

t^Sf!" "'  "^     the  period  of  their  duration.    And  even  when  ihey 
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do  dissolve  from  age,  they  diesolve  into  ruat,  not  throagh  per- 
epiration.     Grold  however  is  affected  neither  way. 

2.  Qnicksilver,  though  a  moiet  and  fluid  body  and  easily 
made  volatile  by  fire,  yet  (aa  far  as  we  know)  neither  decays 
nor  collecta  met  by  age  alone  without  fire. 

3.  Stones,  especially  the  harder  kinds,  and  many  other  fossils 
are  exceedingly  durable,  even  when  exposed  to  the  air ;  and 
mach  more  eo  when  buried  in  the  earth.  But  yet  they  collect 
a  kind  of  nitre  which  acta  as  rust  upon  them,  Pre<uous  stones 
and  crystals  last  even  longer  than  metals,  but  after  a  length  of 
time  they  lose  somewhat  of  their  brilliancy. 

4.  It  is  observed  that  stones  facing  the  north  decay  sooner 
than  those  which  face  the  soutb,  as  may  be  seen  in  obelisks, 
churches,  and  other  buildings.  But  iron  on  the  contrary  rusts 
sooner  on  the  south  than  on  the  north  side,  as  is  shewn  on  the 
iron  bars  or  grating  of  windows.  And  tbere  is  nothing  strange 
in  this,  seeing  that  in  all  putrefactions  (and  rust  is  one)  mois- 
ture accelerates  dissolution,  aa  dryness  does  in  simple  arefao- 
tion. 

5.  Vegetables  when  cut  down  and  no  longer  growing,  as  the 
stems  or  trunks  of  the  harder  trees  and  the  timber  manufac- 
tured from  them,  last  for  some  i^es.  But  there  is  a  great  dif- 
ference in  the  parts  of  the  trunk.  Some,  like  the  elder,  are 
fistulous,  with  a  soft  pith  in  the  middle,  and  a  harder  exterior ; 
but  in  solid  trees  like  the  oak,  the  interior  part  (winch  is 
called  the  heart  of  the  tree)  is  more  durable. 

6.  The  leaves,  flowers,  and  even  the  stalks  of  plants  are  of 
short  duration,  and  unless  they  putrefy,  turn  into  dust  and 
ashes ;  but  the  roots  are  more  durable. 

7.  The  bones  of  aoimals  last  long,  as  may  be  seen  in  charnel- 
houses  where  they  are  stored.  Horns  also  and  teeth  are  very 
durable,  as  is  seen  in  Ivory,  and  the  teeth  of  the  sea-horse. 

8.  Skins  and  hides  are  very  durable,  as  appears  from  old 
parchment  books.  Paper  likewise  lasts  for  many  ages,  though 
leas  durable  than  parchments 

9.  Things  which  have  passed  through  the  fire,  like  glass  or 
bricks,  become  very  durably.  Flesh  and  fruit  also  last  longer 
in  a  cooked  than  in  a  raw  state.  And  this  is  not  only  because 
the  preparation  in  the  fire  prevents  putrefaction ;  but  also  be- 
cause, when  the  watery  humonr  is  dischaiged,  the  oily  humour 
can  support  itself  longer. 
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10.  Of  all  Itgoids,  water  cTRporates  the  quickest,  mi  the 
slowest ;  as  may  be  seen,  not  only  in  the  liquids  themselrce, 
but  also  in  their  compounds.  For  if  paper  be  moistened  wi^i 
water  so  as  to  acquire  some  transparency,  yet  it  will  soon  lose 
it  again  and  turn  white,  by  reason  of  the  evaporation  of  the 
water.  On  the  other  hand  if  the  paper  be  dipped  in  oil,  the 
transparency  lasts  for  a  long  time,  because  of  the  slow  evapo- 
ration of  the  oil  And  this  is  the  reason  why  forgers  lay  oiled 
paper  on  an  autograph,  by  means,  of  which  they  attempt  to 
draw  tbe  lines. 

1 1 .  All  gums  last  a  very  long  time ;  as  do  wax  and  honey. 

12.  But  the  equality  or  inequality  of  the  accidental  cona- 
tions of  bodies  contributeB  aa  much  as  the  things  themaelTes  to 
their  duration  and  dissolution.  Thus  timber,  stones,  and  other 
bodies  last  longer,  if  always  in  the  air  or  always  in  the  water, 
than  if  tbey  be  sometimes  wet  and  sometimes  dry.  Stones  dug 
out  of  the  earth  and  placed  in  buildings  last  longer,  if  they  lie 
in  the  same  direction  and  point  to  the  same  quarter  of  the 
heaven  as  tbey  did  in  the  quarry.  This  happens  likewise  in 
the  removal  aud  transplantation  of  plants. 

Major  Observatuma. 

1.  Let  it  be  assumed,  as  is  most  certain,  that  all  tangible 
bodies  contun  a  spirit  or  pneumatic  body  concealed  and  en- 
veloped in  the  tangible  parts ;  that  by  this  spirit  all  dissolution 
and  consumption  is  commenced;  it  follows  that  the  antidote 
against  them  is  the  detention  of  this  spirit. 

2.  This  spirit  is  detained  in  two  ways;  either  by  a  close 
confinement,  as  in  a  prison,  or  by  a  kind  of  voluntary  detention. 
This  continuance  is  likewise  invited  in  two  ways ;  namely,  if 
the  spirit  itself  be  not  very  impetuous  or  pungent,  and  if  more- 
over it  be  not  much  excited  by  the  external  air  to  come  forth. 
Therefore  there  are  two  durable  substmices;  namely,  tlie 
Hard  and  tbe  Oily ;  whereof  the  former  binds  down  the  spirit, 
the  latter  parUy  soothes  it,  and  partly  is  of  that  nature  that  it 
is  less  acted  upon  by  the  air ;  for  air  is  of  the  same  substance 
as  water,  and  flame  as  oil.  So  much  therefore  touching  nature 
durable  and  non-durable  in  inanimate  subjects. 


by  Google 


"HI8T0BIA  VIT^  ET  MOBTia." 


Th€  HUtojy. 

13.  Herbs  wliich  are  swd  to  be  of  a  colder  sort,  as  lettncei 
purslane,  wheati  and  all  kinds  of  cfxen,  are  annual,  and  periah 
yearly,  both  in  root  and  stalk.  Yet  there  are  likewise  some 
cold  plants  that  will  last  three  or  four  years,  as  the  Tiolet* 
strawberry,  bumet,  primrose,  and  sorrel ;  but  borage  and  bu- 
gloss,  although  they  seem  so  like  alive,  differ  in  death;  for 
the  borage  is  an  annual,  the  bugloss  longer  lived. 

14.  But  most  hot  plants  bear  age  and  years  better;  as 
hyssop,  thyme,  savory,  pot-maijoram,  balm,  wormwood,  ger- 
mander, sage,  and  the  like.  Fennel  dies  in  the  stalk,  but 
springs  agun  from  the  root.  Basil  and  sweet  marjoram  stand 
age  better  than  cold ;  ibr  if  they  are  planted  in  a  warm  and 
well  sheltered  spot  they  will  live  more  than  one  year.  A 
knot  or  figure  of  hyssop  (such  as  they  have  in  gardens  for  orna- 
ment), clipped  twice  a  year,  has  been  known  to  last  for  forty 
years. 

\5.  Shrubs  and  bushes  live  for  sixty  years;  some  even  twice 
as  long.  A  vine  may  continue  to  bear  at  sixty.  Bosemary 
also  in  a  favoiurable  Bitnatioo  will  livo  for  sixty  years ;  ever- 
green thorn,  and  ivy  for  more  than  a  hundred.  The  age  of 
the  bramble  is  not  observable,  since  by  bowing  its  head  to 
the  ground  it  strikes  new  roots,  so  tlutt  it  is  difSoult  to 
distinguish  the  old  from  the  new. 

16.  Of  the  larger  trees  the  longest  lived  are  the  oak,  the 
holm-oak,  the  mountun  ash,  the  elm,  the  beech,  the  chesnat, 
the  plane,  the  fig,  the  lotos,  the  wild  olive,  the  olive,  the  palm, 
and  the  mulberry.  Of  these,  some  come  to  the  age  of  eight 
haadred  years,  and  the  most  short-lived  reach  two  hundred. 

17.  Fn^pract  and  reeinons  trees  are  in  their  wood  or  tim- 
ber even  more  durable  than  those  just  mentioned ;  but  they 
are  not  eo  long-lived.  Such  are  the  cypress,  fir,  pine,  box, 
and  jnniper;  but  the  cedar,  being  assisted  by  its  enormous 
bulk,  almost  equals  the  former  in  age. 

18.  The  ash,  lively  and  rapid  in  its  growth,  lasts  for  a  hun- 
dred years  or  a  little  more;  as  sometimes  also  do  the  birch, 
m^le,  and  service  txee ;  bat  the  poplar,  lime,  willow,  and  that 
which  they  call  the  eycamore,  and  walnut,  are  not  so  long-lived. 

19.  The  apple,  pear,  plum,  pomegranate,  citron,  lemon, 
medlar,  cornel,  and  chct^ry,  sometimes  reach  their  fiftietii  or 
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mxtieth  year ;  especially  if  from  time  to  time  they  are  cleared 
of  the  mos8  that  covers  some  of  them. 

20,  In  general,  the  size  of  a  tree  and  the  hardness  of  its 
timber  have  (If  there  be  nothing  adverse  in  other  respects)  Bome 
connectioD  with  their  length  of  life.  Trees  likewise  that  bear 
mast  or  nuts  are  generally  more  long-lived  than  those  that  bear 
froit  or  berries.  Trees  which  come  into  leaf  and  shed  Aeir 
leaves  late  last  longer  than  those  that  are  early  either  in  fruit 
or  leaf.  Wild  trees  live  longer  than  orchard  trees;  and  in 
the  same  kind  trees  that  have  an  acid  &uit  are  longer-Uved 
than  those  with  a  sweet  one. 

A  Major  Obiervatton. 
Aristotle  has  noted  well 'the  distinction  between  pl«its  and 
animals,  as  regards  alimentation  and  renovation,  namely,  that 
the  bodies  of  animals  are  confined  wil^iin  their  own  bounds ; 
and  that  after  they  have  come  to  their  fuU  growth,  they 
are  continued  and  preserved  by  nourishment,  but  put  forth 
nothing  new  except  hair  and  nails,  which  are  regarded  as 
excretions;  so  that  of  necessity  the  juices  of  animals  most 
soon  grow  old ;  whereas  in  trees,  which  from  time  to  time  put 
out  new  brandies,  new  shoots,  new  leaves,  and  new  fruits,  it 
happens  that  these  parts  are  always  (reah,  and  untouched  by 
Age.'  But  since  everything  fresh  and  young  draws  in  nouiish- 
meut  with  more  strength  and  vigour  than  that  which  has 
commenced  to  &de,  it  happens  withal  that  the  trunk,  through 
which  the  sap  passes  to  the  boughs,  is  itself  moistened  and 
refreshed  in  the  passage  by  a  richer  and  more  abundant  ali- 
ment. And  this  ia  further  shown  (though  it  was  not  observed 
by  Aristotle,  who  likewise  has  not  so  clearly  expressed  that 
which  I  have  just  mentioned,)  by  this ;  that  in  hedges,  copses, 
and  pollards,  the  cutting  off  of  the  branches  or  suckers 
strengthens  the  stem  oi  trunk  and  makes  it  longer-lived. 

DESICCATIOIT ;     THB     FBGTENTION    OF    DESICCATION ;     AND 
THB  IirrBNBBATION  OP  THAT  WHICH   HAS   BBEN   DBIED. 

Tht  HUtory. 
lil'hTSr"'         1-  Fire  and  intense  heat  dry  some  things,  but 
JS^!'*"""      melt   others.      "In   one  and  the  same  fire,  clay 

■  ArUtot  Da  LoDg.  (t  Bnvit  Flta,  c  S. 
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grows  hard  and  wax  melts." '  Heat  drieB  the  earth,  Btonea, 
wood,  doth,  ekine,  and  all  bodies  that  cannot  be  melted.  It 
melts  metals,  wax,  gums,  butter,  tallow,  and  the  like. 

2.  But  if  the  fixe  be  very  strong  it  will  in  the  end  dry  up 
eTen  the  things  which  it  has  melted.  For  metals,  with  the 
exception  of  gold,  having  loet  their  volatile  part  in  a  strong  fire. 
becrane  lighter  and  more  brittle ;  and  oily  and  &t  substimcefl 
become  burnt,  scorched,  dried  up,  and  crosted. 

3.  Air,  especially  open  air,  manifestly  dries,  but  never  melts. 
Thus  roads  and  the  soil  when  moistened  by  nun  are  dried; 
washed  linen  exposed  to  the  air  is  dried;  herbs,  leaves,  and 
flowers  are  dried  in  the  shade.  But  the  air  acts  much  quicker 
either  when  brightened  by  the  sun's  rays  (if  only  it  does  not 
produce  pntrofactaon),  or  when  stirred  t>y  a  gale  of  wind,  and 
in  thorough  draughts. 

4.  Age  dries  most,  but  slowest  of  all  things ;  as  is  the  case 
in  all  bodies,  which  (if  putre&ction  does  not  intervene)  become 
dry  with  age.  Not  however  that  age  is  anything  of  itself 
(se^ng  it  is  only  a  measure  of  time),  but  the  effect  is  produced 
by  the  innate  spirit  of  the  body,  which  sucks  oat  the  moiatore 
of  the  body,  and  flies  out  with  it ;  and  by  the  external  air, 
which  multiplies  itself  upon  the  innate  spirits  and  juices  of  the 
body,  and  preys  upon  them. 

5.  Cold  has  of  all  things  the  graatest  property  of  drying; 
for  dryness  cannot  take  place  without  contraction,  and  this  is 
the  peculiar  work  of  cold.  But  once  men  have  a  very  power- 
ful heat  in  flro,  but  a  very  feeble  degree  of  cold  (for  there 
is  nothing  besides  that  of  winter,  or  perhaps  ice  and  snow, 
or  nitre);  the  desiccations  of  cold  are  weak  and  eowly  dis- 
solved. Yet  etill  we  see  that  the  surface  of  the  earth  is  more 
dried  by  frost  and  March  winds  than  by  the  eun ;  for  the  same 
wind  that  sucks  up  the  nnnstore  strikes  the  ground  with  cold. 

6.  &noke  from  the  flre  has  a  drying  power,  as  is  shown  in 
bacon  and  ox-tongues  hung  up  in  chimniea.  And  so  fumiga- 
tions of  olibanum,  lign  aloes,  aud  the  like,  dry  the  brain  and 
core  catarrhs. 

7.  Salt,  by  a  somewhat  longer  process,  dries  not  only  the 
ontside  but  the  inside  also ;  as  in  salt  flesh  or  fish,  which  by  a 
long  iialt'"g  are  manifestly  hardened  within. 

■  Vic^  Eclog.  tUL  so. : 

•■  Umu  ut  hlc  durrsdt,  et  luec  ut  cen  llqunclt 
Ddo  Mdemqoe  Igue." 
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8.  Hot  gams  applied  to  the  ekia  drj  and  wrinkle  it;  as 
likewise  do  some  astringent  waters. 

9.  Strong  sjnrit  of  wine  dries  as  well  as  fire ;  so  as  to  blaodi 
tbe  wliite  of  an  egg  put  into  it,  and  to  toast  bread. 

10.  Powders  dry,  like  sponges,  by  sucking  up  tbe  moisture ; 
as  ifl  eeen  in  tbe  powder  tbrown  on  ink  after  writing.  Tbe 
p(diahed  surface  likewise  and  closeness  of  the  body  (which 
does  not  permit  the  vapour  of  moisture  to  enter  through  the 
pores)  accidentally  dries  it  by  exposure  to  the  air ;  as  is  seen 
in  precious  stones,  looking-glasses,  and  sword-blades,  which, 
if  you  l»-eatbe  upon  them,  appear  at  first  covered  with  a  vapour, 
though  it  soon  disperses  like  a  little  cloud.  And  so  much  for 
desiccation. 

11.  In  the  eastern  parts  of  Grermany,  at  the  present  day, 
they  make  use  of  cellars  as  granaries  to  keep  wheat  and  other 
grain,  A  covering  of  straw  of  some  depth  is  hud  on  tbe  floor 
below  and  round  the  gram,  to  keep  off  and  absorb  the  moistore 
of  tbe  cellar ;  by  which  means  the  gnun  is  preserved  for  twenty 
or  thirty  years,  not  only  from  rotting,  but  (what  pertains  more 
to  tbe  present  inquiry)  in  sucb  a  state  of  freshness  as  to  make 
excellent  bread.  The  same  custom  is  said  to  have  prevuled 
in  Cappadocia,  Thrace,  and  some  parts  of  Spain.' 

12.  The  Ntoation  of  granaries  at  tbe  tops  of  honses,  with 
windows  to  the  east  and  north,  is  very  convenient.  Sometimes 
two  floors  are  constructed,  an  upper  and  a  lower  one ;  whereof 
the  upper  one  is  perforated  with  holes,  that  the  grun  (like 
aand  in  an  hour-glass)  may  continually  fall  through  ^e  chinks, 
and  after  a  few  days  be  shovelled  up  agun,  so  as  to  keep  tiie 
grain  in  constant  motion.  Now  we  must  observe  that  a  con- 
trivance of  this  kind  not  only  prevents  the  com  from  rotting, 
but  preserves  freshness  and  checks  desiccation;  because,  as 
was  before  remarked,  the  discharge  of  tbe  watery  humour, 
which  Is  accelerated  by  the  motion  and  tbe  wind,  preserves  the 
oi\j  part  that  would  otherwise  escape  with  the  watery  mois- 
ture in  its  proper  substance.  On  some  mountuns  likewise  where 
the  ur  is  pure  dead  bodies  will  remain  many  days  without 
much  decay. 

13.  Fmits,  as  pomegranates,'  lemony  apples,  pears,  and  tbe 
like;  and  flowers,  as  roses  and  lilies,  are  kept  a  long  time 


■  ninr,  xTiu.  7a. 
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in  close  earthen  Tessels.  Not'  however  that  then  they  an 
entirely  free  from  the  ofFeotion  of  the  external  sir,  which  con- 
veya  and  inainuatea  its  inequalities  throogh  the  sides  of  the 
vessel,  as  is  shown  in  heat  and  cold ;  so  that  hesides  carefully 
stopping  the  mouths  of  the  vessels,  it  will  be  good  likewise 
to  bnry  them  in  the  earth.  Or  it  will  answer  tiie  same  par- 
pose  if  you  sink  them  in  water,  provided  the  water  be  sbel' 
tered,  as  wells  and  cisterns  in  houses ;  but  in  this  case  glass 
vessels  should  be  substituted  for  earthen. 

14.  In  general,  things  kept  in  the  earth,  or  in  cellars,  or  in 
water,  preserve  their  fireshness  longer  than  things  kept  above 
ground. 

16.  It  is  said  tfiat  in  oooservatories  of  snow  (whether  in  the 
monntuuB,  in  natural  pits,  or  in  artifidal  wells),  if  an  apple, 
chesnut,  nut,  or  anything  of  the  kind  h^pen  to  &11  in,  it  will 
be  found  many  montliB  after,  when  the  snow  has  melted,  or 
even  in  the  snow  itself,  as  fresh  and  fiur  as  if  it  had  been 
gathered  the  day  before. 

15.  Country  people  keep  grapes  by  covering  the  bunches 
with  meal,  which,  though  it  makes  them  less  pleasant  to  the 
taete,  yet  preserves  their  juice  and  freshness.  Likewise  all  the 
harder  fruita  last  for  a  long  time,  not  only  in  meal,  but  also  in 
sawdust,  and  even  in  heaps  of  grain. 

17.  It  is  a  common  opinion  that  bodies  are  preserved  &eah 
in  liquors  of  tlieir  own  kind,  as  in  their  proper  meiutrua ;  as 
gnq>es  in  wine,  olives  in  oil,  and  the  like. 

18.  Pomegranates  and  quinces  are  preserved  by  dipping 
them  in  sea  or  salt  water,  and  presently  taking  them  out  agun, 
and  drying  them  in  the  open  air  in  a  shady  place. 

19.  Bodies  suspended  in  wine,  oil,  or  Ices  of  oil  keep  long; 
much  longer  in  honey  and  spirit  of  wine,  but  the  longest  of 
all  (according  to  some)  in  quicksilver. 

20.  Fruits  covered  with  wax,  pit«h,  plaster,  paste,  or  other 
coat  or  covering,  long  retiun  their  freshness. 

21.  It  is  manifest  that  flies,  spiders,  nuts,  and  the  like,  that 
have  accidentally  been  inclosed  and  buried  in  amber  or  even 
the  gama  of  trees,  never,  afterwards  decay ;  though  they  are 
soft  and  tender  bodies. 

22.  Grapes  and  other  fruits  are  preserved  by  hanging 
them  up  in  the  ur.  For  in  this  there  is  a  double  advantage; 
one,  that  all  the  bminng  or  pressure,  which  happens  when  they 
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are  lud  on  hard  bodies,  is  avoided ;  the  other,  that  there  i>  an 
equal  play  of  the  air  on  all  udea  of  them. 

23.  It  has  been  remarked  that  in  vegetable  bodies  neither 
putre&ction  nor  desiccation  commence  alike  in  eveiy  part ;  but 
chiefly  in  that  part  through  which  during  life  aliment  wu 
drawn.  Hence  some  recommend  to  cover  up  applestalks  and 
fruitatalks  with  melted  wax  or  pitch. 

24.  Large  wicks  of  candles  or  lamps  consume  the  tallow  or 
oil  quicker  than  small  ones ;  cotton-wicks  quicker  than  those  of 
rush,  straw,  or  twig;  torches  of  juniper  or  fir  bom  quicker 
than  those  of  aeb ;  and  all  flame  stirred  and  fanned  by  the 
wind  bums  fiister  than  in  a  calm ;  and  therefore  slower  in  > 
lantern  than  in  the  open  ur.  Lamps  in  tombs  are  said  to  last 
for  a  very  long  time. 

25.  The  nature  likewise  and  preparation  of  the  aliment,  no 
less  than  the  nature  of  the  flame,  contributes  to  the  length  of 
time  they  bum.  For  wax  lasts  longer  than  tallow,  moist 
tallow  longer  than  dry,  hard  wax  longer  than  soAl 

26.  Trees,  if  the  earth  about  their  roots  be  starred  every 
year,  last  for  a  shorter  time ;  if  every  five  or  ten  years,  for  a 
longer.  Cutting  off  buds  and  shoots  contributes  to  their  length 
of  life ;  bnt  manuiing,  laying  chalk  and  the  like  about  their 
roots,  or  mud)  irrigation,  though  it  increases  thdr  frultfulaess, 
shortens  their  existence.  And  so  much  for  the  preventitm  of 
desiccation  and  consumption. 

The  inteneration  of  bodies  which  have  been  dried,  though 
the  moat  important  part  of  the  matter,  presents  but  few  expe- 
riroenta;  and  I  will  therefore  combine  with  them  some  things 
which  happen  to  animals  and  even  to  man, 

27.  Willow  bands  used  to  bind  trees  become  more  fleulbe 
by  b^ng  steeped  in  water.  The  ends  of  birch  twigs  likewise 
are  placed  in  pot«  of  water  to  prevent  them  from  withering. 
Bowls  that  have  cracked  from  dryness,  by  being  placed  in 
water,  close  and  become  whole  agun. 

28.  Leathern  boots  grown  hard  and  stiff  with  age  are  softened 
by  being  greased  with  tallow  before  the  fire ;  and  if  they  are 
put  before  a  fire  alone  tbey  get  some  softness.  Bladders  and 
parchment  which  have  become  hard,  are  softened  by  wann 
water  with  an  infusion  of  oil  or  any  fat  substance ;  and  more 
so  if  besides  this  they  are  s%htly  rubbed. 
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29.  Very  old  trees,  wHch,  have  long  stood  DDtouched,  if  (Ilb 
earth  aboat  their  roots  be  stirred  and  opened  out,  nianifefltlT 
become  as  it  were  young  again,  and  put  out  new  and  tender 
leaves. 

80.  Old  draogfat  oxen,  entirely  worn  out,  if  turned  into  a 
fre^  pasture,  put  on  new  fleah,  tender  and  young,  eo  as  even  to 
taste  like  young  beef. 

31.  A  spue  and  strict  diet  of  guuacnm,  biscoit,  and  the  like 
(such  as  IB  used  in  the  cure  of  Tenereal  diseases,  inveterate 
catarrhs,  and  the  be^nning  of  dropsy,)  reduces  men  to  great 
leanness,  by  consuming  the  juices  of  the  body.  But  these 
when  they  begin  to  be  renewed  and  recruited,  appear  much 
more  fresh  and  youthful,  so  that  I  judge  wasting  diseases  well 
cored  to  have  prolonged  the  lives  of  many. 

Major  Obaervatioiu. 

1.  It  is  strange  how  men,  like  owls,  see  sharply  in  the  dark-  . 
ness  of  their  own  notions,  but  in  the  daylif^t  of  experience  '  i 
wiak  and  are  blinded.  They  talk  of  the  elementary  quality  of  , 
dryness,  of  destcconts,  and  of  the  natural  periods  of  bodies,  ,' 
by  which  &ej  foe  corrupted  and  consumed ;  but  in  the  mean-  ' 
time  they  observe  nothing  of  any  moment,  either  of  the  be- 
gioninge,  or  of  Uie  intermediate  and  last  acts  of  desiccation 
and  consumption, 

2.  The  process  of  deuccadon  and  consumption  is  performed 
by  three  actions,  which  are  derived,  as  was  mentioned  before, 
from  the  innate  spirit  of  bodies. 

3.  The  first  action  b  the  Attenuation  of  Moisture  into 
Spirit  i  the  second  is,  the  Egress  or  Escape  of  the  Spirit ;  the 
third  is,  the  Contraction  of  the  Grosser  Parts  of  the  Body, 
immediately  afler  the  emission  of  the  spirit.  And  this  last  is 
that  desiccation  and  induration  whereof  I  am  now  principally 
treating ;  the  two  first  only  consume. 

4.  "With  regard  to  Attenuation,  the  matter  is  obvious.  The 
spirit  inclosed  in  all  tangible  bodies  does  not  forget  itself,  but 
whatever  it  finds  therein,  that  it  can  digest,  work  upon,  and 
turn  into  itself,  that  it  pliunly  alters  and  subdues,  multiplying 
itself  thereby  and  generating  new  spirit.  Tins  is  confirmed  by 
one  proof,  which  may  do  for  all ;  that  bodies  thoroughly  dried 
lose  in  wdght,  and  become  hollow,  porous,  and  sonorous  from 
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within.  Now  it  is  most  certain  Uiat  the  s^nrit  which  pre-exiBts 
in  the  body  adds  nothing  to  the  weight,  bat  rather  takes  awiy 
from  it ;  and  therefore  it  must  needs  be  that  this  sprit  hu 
tamed  into  itself  that  moisture  and  juice  of  the  body,  which 
befcre  weighed ;  by  whic^  means  the  weight  is  diminished 
lliis  then  is  the  first  action;  namely,  ^e  Attenuation  of 
Moisture  and  its  ConTersion  into  Spirit 

5.  The  second  action,  namely  the  £gresa  or  Escape  of  the 
Spirit,  is  likewise  very  manifest.  This  escape,  if  it  takes  place 
all  at  once,  is  even  apparent  to  the  sense ;  in  Tapoore  to  the 
sig^t,  in  odours  to  the  smell ;  but  if  it  is  gradual,  as  in  old  age, 
it  is  imperceptible  to  the  sense,  though  it  is  the  same  proceaa 
Bendes,  if  the  teztore  of  the  body  is  bo  close  and  tenacious 
as  to  prflvent  the  spirit  from  finding  any  pores  or  passages  of 
escape,  the  spirit  in  its  efforts  to  get  out  drives  before  it  the 
grosser  parts  of  the  body  and  thrusts  them  beyond  the  sur&ee ; 
as  may  be  seen  in  the  rusting  of  metals  and  the  corruption  of 
all  fat  bodies.  This  then  is  the  second  action ;  namely,  the 
Egress  or  Escape  of  the  Spirit. 

6.  The  third  action  is  a  little  more  obscure  but  equally  cer- 
tuD ;  namely  the  Contraction  of  the  Grosser  Parts  after  the 
Emission  of  the  SjnriL  In  the  first  place,  afW  the  emisrion 
of  the  spirit^  bodies  eeem  to  be  manifestly  contracted  and  to  fill 
less  space ;  oe  the  kernels  of  nuts  when  dried  do  not  fill  the 
shell ;  beams  and  planks  of  wood,  which  at  first  lay  close  to- 
gether, when  dried  start  asunder ;  bowls  and  the  like  crack 
from  dryness ;  for  the  parts  of  the  body  contract  thenuelTes 
together,  and  being  contracted  necessarily  leave  vacant  spaces 
between  them.  Secondly,  this  is  shown  by  the  wrinkles  of 
dried  bodies  ;  the  effort  of  contraction  having  so  much  power 
as  in  the  meantime  to  draw  the  porta  together  and  ruse 
them  up ;  for  things  that  are  contracted  at  the  extremities 
are  raised  in  the  centre.  And  this  may  be  seen  in  paper,  <dd 
parchments,  the  skin  of  animals,  and  the  rind  of  soft  cheese, 
all  which  with  age  become  wrinkled.  Thirdly,  this  contraotioB 
shows  itself  better  in  things  which  are  not  only  wrinkled  by 
heat,  but  are  also  folded,  crumpled,  and  as  it  were  rolled  up  by 
it ;  as  may  be  seen  by  holding  paper,  parchment,  and  leaves  to 
the  fire.  For  coDtractioti  by  age,  being  a  slower  procee8,geae' 
rally  only  wrinkles,  but  contraction  by  fire  being  more  speedy 
likewise  curls  up  in  folds.     But  in  most  bodies,  which  do  not 
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admit  of  wrinkling  or  folding,  there  is  a  umple  contraction, 
shrinking,  indaration,  and  desiccation,  aa  was  laid  down  at  first 
And  if  the  escape  of  the  spirit  and  coosuipption  of  the  moifr- 
tore  is  so  great  as  not  to  leave  body  enough  to  unite  and  con- 
tract it8elf>  then  the  contraction  neceesarily  ceases,  the  body 
becomea  putriQ,  and  nothing  but  a  little  dust  hanging  tc^ther, 
which  with  a  slight  touch  is  dissipated  and  passes  into  air ;  as 
may  be  seen  in  bodies  much  decayed,  in  paper  and  linen  burnt 
to  tinder,  and  in  corpses  which  have  been  long  embalmed. 
Tlua  then  is  the  third  action ;  namely,  the  Contraction  of  the 
Grosser  Farts  of  the  Body  after  the  Emission  of  the  Spirit 

7.  It  should  be  obeerred  that  fire  and  heat  only  dry  acdden- 
tally,  their  proper  work  being  to  atteniute  and  dilate  the  spirit 
and  moisture.  But  it  follows  by  acodent  that  the  other  parts 
contract  themBelves ;  whether  only  to  avoid  a  vacuum,  or  from 
some  simultaneous  motion,  whereof  I  am  not  now  speaking. 

8.  It  is  certain  that  putrefaction  as  well  as  arefaction  is 
caused  by  the  innate  spirit,  though  it  proceeds  in  a  very  different 
way.  For  in  putrefaction  the  spirit  is  not  simply  diecliaiged, 
bat  is  in  part  detained,  whence  it  produces  strange  efiects.  And 
the  grosser  parts  likewise  are  not  so  much  locally  contracted 
OB  collected  severally  each  to  its  own  kind. 

LEKOTH  AKD  8H0BTNE8B  OF  LIFE  IN  ANIHAI.8. 
The  History. 
^i^^ST"  ^^  regard  to  Ae  length  and  shortness  of  life  in 
u^trrf  animals,  the  information  to  be  had  is  small,  ob8erv»> 
''"~*'*'™'  tioncareless,  and  tradition  iabulous.  Among  domestic 
creatures  a  d^enerate  life  qtoils  the  constitution ;  in  wild  ani- 
mals severity  of  weather  curtuls  the  natural  duration. 

Nether  is  this  iuformatiou  much  advanced  by  what  may 
appear  to  be  concomitants ;  namely,  the  Siae  of  the  body,  the 
time  of  gestation  in  the  womb,  the  number  of  young,  the 
time  of  growth,  and  the  like ;  for  these  things  are  complicated, 
concurring  in  some  cases  and  not  in  others. 

1.  The  age  of  man  (as  for  as  can  be  gathered  from  any  cer- 
tain account)  exceeds  in  length  that  of  all  other  anintale,  with 
the  exception  of  a  very  few.  The  concomitaats  in  his  case 
are    generally  regular ,  his  stature  and  proportion  large,  his 
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gestation  nine  months,  his  offipring  commonly  single,  big  age 
of  puberty  fourteen,  his  time  of  growing  up  to  twenty. 

2.  The  elephant,  on  undoubted  aathority,  exceeda  the  ordi- 
nuy  run  of  human  life.  The  story  that  its  period  of  ges- 
tation in  the  womb  b  ten  yean  ia  febuloos ' ;  that  it  is  two 
years  or  at  least  mture  than  one  is  certain.  It  is  of  an 
immense  size,  and  grows  even  to  the  thirtieth  year ;  the  teeth 
are  extremely  strong,  and  it  has  been  observed  that  the  blood 
is  colder  than  that  of  any  other  *iiima.V  It  sometimes  lives 
two  hundred  years. 

3.  Lioua  have  been  considered  long-lived  becaiise  many  ot 
them  are  found  toothless ' ;  bat  this  is  a  fallacious  sign,  once 
it  might  proceed  from  tiieir  strong  breaths. 

4.  The  bear  is  a  great  sleeper ;  a  dull  and  indolent  beast, 
but  not  remarkable  for  long  life.  His  period  of  gestation, 
which  iB  very  short  (hardly  forty  days),  is  on  the  contrary  a 
ugn  of  a  short  life.* 

5.  The  fox  seems  to  have  many  things  suitable  for  a  loi^ 
life ;  he  is  very  well  clothed,  feeds  on  flesh,  and  lives  in  holea ; 
bat  yet  he  is  not  noted  for  longevity.  Certwnly  he  belongs 
to  the  canine  race,  vhich  is  short-lived. 

6.  The  camel  is  long-lived ;  a  lean,  sinewy  creature,  whidi 
commonly  reaches  fifty  and  sometimes  one  hundred  years.* 

7.  The  horse  lives  only  to  a  moderate  age,  scarce  ever 
reaching  forty,  and  ordinarily  only  twenty  years.  But  for 
this  shortnesB  of  life  he  is  perhaps  indebted  to  man,  unce 
we  have  now  no  horses  of  the  sun  that  range  at  large  in  fresh 
pastures.  Yet  the  horse  grows  up  to  its  sixth  year,  and  has 
generative  powers  in  old  age.  The  mare  likewise  goes  longer 
with  young  than  a  woman,  and  less  often  produces  two  at  a 
birth.  The  ass  lives  to  about  the  same  age  as  the  horse ;  bnt 
the  mule  longer  than  either  of  them. 

8.  Stags  are  famed  for  long  life,  but  upon  no  certun  ground.* 
There  is  however  some  story  of  a  stag  with  a  collar  ronnd 
its  neck,  being  found  with  the  collar  buried  in  &t.*  But  the 
longevity  of  the  stag  is  the  lesa  credible,  because  it  onnes  to  its 
prime  at  five  yean ;  and  not  long  after,  the  home  (which  they 
shed  and  renew  annually)  grow  closer  in  'fraatf  and  leu 
branched. 
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9.  The  dog  is  abort-lived,  ita  age  neT«r  reocliiiig  beyond 
tveoty,  and  not  often  to  fourteen.  It  ia  an  animal  of  a  very 
hot  nature,  and  livee  unequally,  being  mostly  ^ther  in  violent 
motion  or  asleep.  It  likewise  brings  forth  many  in  one  litter, 
and  goes  with  tJiem  nine  weeks. 

10.  The  ox  also  for  ita  size  and  strengtli  is  short-lived, 
abont  sixteen  years ;  the  male  being  somewhat  more  long-lived 
than  the  female.  Yet  the  cow  seldom  has  more  dian  one  at  a 
birth,  and  goes  with  calf  abont  six  months.  They  are  of  a 
dull  and  fleshy  nature,  easily  fatted,  and  graminivorous. 

11.  Sheep  seldom  live  to  ten  years',  though  they  are  a 
creature  of  moderate  uze,  and  excellently  clothed ;  and  what 
is  strange,  tiiough  they  have  very  little  l»le  in  tliem,  th^ 
wool  is  more  curled  and  twisted  than  the  bur  of  any  other 
animal.  The  rams  do  not  generate  till  the  third  year,  and 
their  powers  continue  till  the  eighth.  The  ewes  b«ir  young 
as  long  as  they  live.  The  sheep  is  a  ^ckly  animal,  and  seldom 
reaches  its  full  age. 

12.  The  goat  lives  to  about  the  same  age  as  the  sheep,  and 
does  not  much  differ  from  it  in  other  reepects.  Though  he  is 
a  more  active  creature  and  his  flesh  is  somewhat  firmer,  which 
shoolil  make  him  more  long-lived ;  yet  he  is  much  more 
la8(uvi«us,  which  shortens  his  existence. 

13.  Swine  sometimes  live  for  fifteen  or  even  for  twenty 
yeais;  and  though  their  flesh  is  moister  than  that  of  any 
other  animal,  yet  this  seems  to  have  no  effect  upon  their 
length  of  life.     Of  the  wild  species  nothing  certain  ia  known. 

14.  Cata  Uve  between  rix  and  ten  years ;  an  active  animal, 
and  of  an  acrid  spirit,  whose  seed  (according  to  .Lilian)  bonu 
the  female ;  whence  an  opinion  has  prevaUed,  **  that  the  cat 
conceives  with  pmn  and  brings  forth  with  ease."  They  eat 
voraciously,  and  rather  swallow  than  chew  their  food. 

15.  Hares  and  rabbits  scarcely  reach  to  seven  years.  Both 
creatures  are  very  prolific,  carrying  at  once  the  young  of 
several  conceptions.  They  differ  in  this ;  that  the  n^Ut  Uvea 
in  holes,  the  bare  above  ground ;  and  that  the  flesh  of  the 
hare  la  of  a  darker  colour. 

16.  Birds  in  the  size  of  their  bodies  are  far  less  than  beasts. 
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An  eagle  or  a  awan  by  the  side  of  an  ox  or  a  horse,  and  an 
ostrich  by  die  side  of  an  elephant,  appear  smalL 

17.  Birds  are  excellently  clad;  nuce  for  warmth  and  dose 
fitting  to  the  body,  feathers  are  better  dian  ^ther  wool  or  bur. 

18.  Birds,  though  they  hatch  many  at  once,  yet  do  not  carry 
them  all  together  in  their  bodies,  but  lay  the  ^gs  separately ; 
whence  the  young  are  provided  with  a  more  plentiful  aliment 

19.  Birds  masticate  litUe,  if  at  all,  so  that  their  food  ia  often 
found  whole  in  their  crops.  But  yet  they  break  the  ^ells  of 
fruits,  and  pick  out  the  kernels.  They  are  thought  to  be  of  a 
hot  and  strong  digestion. 

20.  The  flight  of  birds  is  a  mixed  motion  formed  by  the 
motion  of  the  Umha  and  that  of  carnage,  which  is  the  most 
healthy  kind  of  exercise. 

21.  Aristotle  remarked  well  concerning  the  generation  of 
birds  (but  he  did  wrong  to  transfer  the  observation  to  other 
animals),  that  the  seed  of  the  male  contributes  less  to  genera- 
tion, but  supplies  activity  rather  than  matter ;  whence  in  many 
Respects  prolific  and  unprolific  eggs  are  not  distinguishable.* 

22.  Almost  all  birds  ccnne  to  their  full  growth  the  first  year 
or  a  little  after.  It  is  true  that  the  plumage  in  some,  and  the 
bill  in  others  takes  years  to  come  to  perfection ;  bat  not  the 
size  of  the  body. 

23.  The  eagle  is  conudered  long-lived,  though  its  exact  age 
is  not  ascertdned.  It  ia  reckoned  likewise  as  a,  sign  of  longe- 
vity, that  he  casts  his  beak,  wluch  makes  him  grow  young 
again ;  whence  comes  the  proverb,  *'  the  old  age  of  the  e^le."* 
But  perhaps  it  is  not  the  renewing  of  the  ec^Ie  which  casta 
the  bill,  but  the  casting  of  the  bill  which  renews  the  eagle ; 
for  when  the  beak  becomes  too  hooked,  the  eagle  has  great 
difficulty  in  feeding. 

24.  Vultures  likewise  are  said  to  be  long-lived,  so  as  almost 
to  reach  a  hundred  years.  Kites  also,  and  all  camivorous 
birds  and  birds  of  prey,  are  long-lived.  The  natural  age  of 
the  hawk  cannot  be  certainly  dedded,  seeing  that  it  leads  a 
servile  and  degenerate  life  for  the  nse  of  man.  But  tame 
hawks  have  sometimes  been  known  to  live  for  thirty  years, 
and  wild  ones  for  forty. 

25.  The  raven  likewise  ia  reported  to  live  long,  eometimea 
for  one  hundred  years.     It  feeds  on  carrion,  is  not  much  <ni 
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the  wing,  but  of  sedentary  habita,  and  with  a  very  dark- 
cdoDred  Sesb.  The  crow,  which  is  like  the  raven  in  every 
respectj  except  in  raze  and  voice,  baa  a  Boroewhat  shorter 
life;  yet  it  is  still  reckoned  among  the  long  livere. 

26.  The  swan  is  known  for  certain  to  be  very  long-lived, 
and  not  unfrequently  exceeds  one  hundred  years.  It  is  a 
tnrd  of  most  excellent  plumage,  living  on  fish,  and  perpetually 
carried,  and  diat  in  mnning  waters. 

27.  The  goose  also  is  one  of  the  long  livers ;  though  it  feeds 
on  grass  and  that  kind  of  nonrishment.  But  the  wild  goose 
is  especially  long-lived ;  eo  that  it  passed  into  a  proverb  among 
die  Germans,  "  older  than  a  wild  goose." 

28.  Storks  ought  to  be  very  long-lived,  if  the  old  story  is 
true,  that  they  never  went  to  Thebes,  because  that  city  was 
so  oAen  captured.'  For  if  this  were  the  case,  they  either 
conld  remember  more  than  one  ^e,  or  the  old  ones  must 
have  told  the  story  to  their  young.  But  all  things  are  full  of 
fables. 

29.  The  story  of  the  phoenix  again  is  so  intermixed  with 
fable,  that  if  there  was  any  truth  in  it,  it  is  completely  ob- 
scured. But  there  is  nothing  very  remarkable  in  that  which 
was  looked  on  as  a  wonder ;  namely,  how  it  was  always  ac- 
companied in  its  flight  by  a  great  number  of  other  birds.  For 
thia  may  be  seen  anywhere  if  an  owl  flies  in  the  daytime,  or  a 
parrot  escapes  from  a  cage. 

30.  The  parrot  has  certainly  been  known  to  live  sixty  years 
in  England,  in  addition  to  its  age  when  brought  over.  It  ia  a 
bird  which  will  live  on  all  kinds  of  meat,  masticates  its  food, 
and  from  time  to  time  casts  its  beak;  of  a  had  and  mis- 
diievouB  temper,  and  with  a  black  flesh. 

31.  The  peacock  lives  twenty  years ' ;  but  it  does  not  get 
the  Argus  eyes  before  the  third  year;  it  is  slow  in  walking, 
ftnd  has  white  flesh. 

32.  The  dung-lull  cock  is  lascivious,  pugnacious,  and  short- 
lived ;  a  very  lively  bird,  that  likewise  has  white  flesh. 

33.  The  Indian  or  Turkey  cock  lives  longer  than  the 
former.     It  is  an  irascible  bird,  with  very  white  flesh. 

34.  Wood-pigeons  are  long-lived,  sometimes  reaching  to  fifty 
years  ;  a  bird  of  the  air,  that  builds  and  sits  on  high.  Doves 
and  turtle-doves  are  short-lived,  not  exceeding  eight  years.* 
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36.  Fheaswits  sad  partridges  Bometimes  live  sixteen  jean. 
They  are  birds  that  have  laige  broods;  with  flesh  rallier 
darker  than  that  of  the  pallet  tribe. 

36.  The  blackbird  is  sud  to  be  the  longest  lived  of  all 
small  birds.     It  ia  an  impudent  bird,  bat  a  good  nnger. 

37.  The  sp&rrow  is  observed  to  be  very  short-lived  S  which  in 
the  male  bird  is  attribated  to  its  lasoivionsness.  The  linnet, 
which  is  not  much  bigger  than  a  sparrow,  has  been  hnown  to 
live  for  twenty  yeais. 

38.  Of  ostriches  nothing  certain  is  known,  unoe  those  kept 
in  England  have  unfortunately  not  been  found  to  live  long ;  of 
the  ibis  it  is  only  known  that  it  is  long-Uved,  but  its  ^e  ia 
not  recorded. 

39.  The  age  of  fish  is  more  uncertun  than  that  of  land 
animals,  because  from  living  under  water  they  are  less  observed. 
Most  of  them  have  no  respiration,  and  therefore  the  vital  spirit 
is  confined  more  closely ;  and  though  they  take  in  some  re- 
frigeration through  their  gills,  yet  it  is  not  so  continual  as 
by  breathing. 

40.  From  living  in  the  water  they  avoid  the  deuccstion  and 
depredation  of  the  external  air.  Yet  there  is  no  doubt  but 
that  the  external  water  entering  and  abiding  in  the  pores  of  the 
body  is  even  more  prejudicial  to  life  than  the  ur. 

41.  They  are  said  to  be  cold-blooded.  Some  of  then  are 
very  voracious,  and  feed  even  on  their  own  species.  The  flesh 
is  softer  and  less  firm  than  that  of,  land  creatures ;  but  they 
fatten  exceedingly,  so  that  an  immense  quantity  of  oil  is  ex- 
tracted £rom  whales. 

42.  Dolphins  are  reported  to  live  about  thirty  years,  an 
experiment  having  been  made  on  some  of  them  by  cutting  <^ 
their  ttuls.     They  continue  to  grow  for  ten  years,* 

43.  They  tell  a  strange  story  of  fishes,  that  after  some  years 
they  diminish  much  in  body,  while  their  heads  and  tfuls  relaun 
their  former  size. 

44.  In  Ciesar's  fishponds  lampreys  were  sometimes  found  to 
live  sixty  yeare.^  Certainly  from  long  habit  they  grew  so  tame 
that  Crassne  the  orator  wept  over  one  of  them.* 

45.  The  pike  is  found  to  be  the  longest  lived  of  all  freih 
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water  fish,  and  Bometimes  lasts  forty  jetas.    It  is  a  Toraaoas 
fish,  with  a  dry  and  finn  fleah. 

46.  Carp,  bream,  tench,  eels,  and  tlie  like,  xce  not  thought 
to  lire  more  than  ten  years. 

47.  Salmon  are  quick  of  growth  but  short  of  life ;  as  also 
are  trout ;  bat  perch  are  slow  of  growth  and  long  of  life. 

48.  How  long  Hie  vast  mass  of  matter  io  whales  and  sharks 
is  governed  by  the  spirit  is  not  certainly  known ;  nor  in  setds, 
eea-hogs  and  innumerable  other  kinds  of  fish. 

49.  Crocodilea  are  said  to  be  very  long-lived,  and  likewise 
to  be  remarkable  for  the  time  of  their  growth,  so  that  it  is 
thought  that  they  ore  the  only  animals  which  continue  to  grow 
as  long  aa  they  live.  They  are  oviparous,  voraoions,  savage,  and 
excellently  protected  against  the  water.  Conoeming  the  age  of 
the  other  kinds  of  shell  fish,  I  find  nothing  certain  is  known. 

Major  Observations. 

From  the  neglect  of  observations,  and  the  complication  of 
causes,  it  is  difficult  to  dieoorer  any  rule  for  the  length  and 
shortness  of  life  in  animals.  Some  few  things  however  I  will 
note. 

1.  More  birds  than  beasts  are  long-lived  (as  the  eaglci  vul- 
ture, kite,  pelican,  raven,  crow,  swan,  goose,  ibis,  parrot,  wood- 
pigeon,  and  the  like) ;  though  they  complete  their  growth  in 
A  year,  and  are  of  less  size.  Certainly  they  are  excellently 
protected  ag^nst  the  inclemency  of  the  weather ;  and  as  they 
generally  live  in  the  open  air,  they  resemble  the  inhabitants 
of  pure  mountains,  who  are  long-lived.  Their  movements  like* 
wise,  which  (as  has  been  mentioned  elsewhere)  are  partly  by 
carriage  and  partly  by  motion  of  the  limbs,  shake  and  fatigue 
them  lees,  and  are  more  healthy.  Neither  do  birds  in  the 
first  stage  of  their  existence  suffer  compression  or  want  of  ali- 
ment in  the  mother's  womb,  because  the  eggs  are  laid  aepa- 
rately.  But  the  principal  cause,  as  I  take  it,  is  that  birds  are 
made  more  <^  tlie  substance  of  the  female  than  of  the  male, 
whence  they  have  a  less  hot  and  fiery  spirit 

2.  It  may  be  laid  down  tliat  animiO"  which  have  more  of  the 

substance  of  the  female  than  of  the  male  are  longer-lived ;  as 

I  have  juat  sud,  birds  are.     Agtun,  that  those  which  have  a 

longer  period  of  gestation  partake  more  of  the  substance  of  the 
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female  than  of  tbe  male,  and  are  therefore  more  long-lived. 
I&Bomnch  that  even  in  meu  (aa  I  have  observed  in  Bome 
instances),  thoee  who  are  moat  like  their  mother  do  in  my 
opinion  live  the  longest ;  aa  also  do  the  children  of  old  men  by 
young  wives,  provided  the  fathers  be  healthy  and  not  sickly. 

3.  The  beginnings  of  things  are  most  sosceptible  both  of  Atr 
mage  and  of  help ;  and  therefore  the  less  pressure  and  the  more 
nourishment  that  the  fcetns   rec^ves  in  the  womb  the  more 

.  likely  is  it  to  be  long-lived.  This  happens  either  when  the 
yooi^  are  hroo^t  forth  at  separate  times,  as  in  birds;  w 
when  tbe  birth  is  angle,  as  in  »niTn»lH  which  only  brii^  futk 
one  St  a  tame. 

4.  A  long  period  of  gestation  lengthens  life  in  three  way^ 
First,  as  has  been  said,  the  yonng  partakes  more  of  the  sub- 
stance of  the  mother ;  secondly,  it  comes  forth  stronger ;  and 
thirdly,  it  is  later  in  ondeigoing  the  predatory  action  of  the 
ur.  Besides,  it  denotes  that  the  periods  of  nature  revolve  in 
la^er  circles.  And  though  sheep  and  oxen,  which  remun 
about  az  months  in  the  womb,  are  short-lived,  yet  this  arises 
irom  other  causes. 

5.  Giraminivorous  and  herbivorous  animals  are  shorts-lived ; 
but  those  which  live  on  flesh,  or  even  seeds  or  fruits  (u 
birds  do),  are  long-lived.  For  stags,  which  are  long-lived, 
look  for  half  their  food  (as  they  eay)  above  thdr  heads ;  and 
the  gooee,  berades  grass,  picks  up  somedung  in  the  water  to 
benefit  it. 

6.  The  covering  of  the  body  I  judge  to  add  greatly  to  lon- 
gevity, as  it  prevents  and  repels  the  intemperances  of  the  ur 
wluch  so  strangely  weaken  and  undermine  the  body ;  and  with 
tins  birds  are  excellently  pnmded.  And  though  sheep  which 
are  well  covered  are  short-lived,  this  must  be  attributed  to  the 
manifold  diseases  of  the  animal  and  the  living  npon  grass  alone. 

7.  The  printupal  seat  of  the  spirits  is  doubtless  in  the 
bead ;  and  though  this  is  commonly  referred  only  to  the  ammal 
spirits,  yet  it  applies  to  alL  And  there  is  no  question  that  the 
spirits  most  absorb  and  consume  the  body,  so  that  a  larger 
quantity  of  them  or  a  greater  inflammation  and  acrimony 
greatly  shortens  life.  It  qtpears  to  me  therefore  that  the 
great  cause  of  longevity  in  birds  is  that  they  have  such  small 
heads  for  the  nze  of  their  bodies ;  whence  men  likewise  who 
have  very  large  heads  are,  I  tUnk,  shorter  lived. 
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8.  Carriage,  aa  has  been  before  observed,  I  jadge  more  than 
any  odter  motioD  to  contribnte  to  loDgevity.  Water-birds,  as 
the  Bwan,  are  carried  on  tbe  water ;  and  all  birds  are  carried  as 
tbey  By,  using  however  from  time  to  time  a  strong  exertion  of 
the  limbs.  So  also  are  fishes  in  ewimming,  but  their  length  of 
life  is  uncertain. 

9.  Animals  which  come  later  to  perfection  (I  am  not  speak- 
ing of  growtlt  in  stature  only,  but  of  the  other  steps  to  ma- 
turity; aa  man  puts  out  first  his  teeth,  then  hia  signs  of 
puberty,  then  his  beard,  &c.),  are  longer-lived ;  for  it  indicates 
that  the  periods  return  in  wider  circles. 

10.  The  gentler  kinds  of  animals,  as  t^e  sheep  and  dove,  are 
not  long-UTed ;  for  bile  acts  as  a  whetstone  or  spur  to  many 
functions  of  Hie  body. 

11.  Ammals  whose  flesh  is  somewhat  dark-oolonred  live 
longer  than  those  with  a  white  flesh ;  for  it  denotes  that  the 
juice  of  the  body  is  firmer,  and  less  eonly  disfflpated. 

12.  In  every  corruptible  body  quantity  itself  contribntea  modi 
to  the  preservation  of  the  whole.  For  a  large  fire  is  not  bo  soon 
quenched ;  a  small  quantity  of  water  evaporates  sooner ;  a 
twig  withers  sooner  than  the  trunk.  Generally  therefoer  (I 
speak  of  kinds,  not  of  individuals)  animals  of  a  larger  bulk  are 
more  long-lived  than  those  of  a  smaller ;  unless  there  is  some 
other  powerful  cause  to  prevent  it 


ALIMBMTATION ;   AND   THE   WAT  OF   NOUBISnillO. 

Tht  Hiitory. 

tot^wh**™*        1.  Nourishment  should  be  of  an  inferior  nature 
Arttdc.  2QJ  ^  mmpler  substance  than  the  body  nourished. 

Planta  are  nourished  by  earth  and  water,  animals  by  plants, 
men  by  animals.  There  ore  animals  likewise  which  feed  on  . 
flesh,  and  man  himself  feeds  partly  on  plants ;  but  man  and 
carnivorous  wnimals  could  hardly  be  nourished  by  plants  alone. 
From  time  and  habit  they  might  perhaps  be  nourished  by 
fruits  and  seeds  that  had  passed  the  fire,  but  not  by  the  leaves 
of  plants  or  herbs;  as  has  been  proved  by  the  order  of  tlie 
Feiiillans. 

S.   Too  near  a  relationship  or  similarity  of  substance  be- 
tween the  nourishment  and  the  thing  nourished  does  not  turn 
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oat  well.  GraminiTorous  anboala  do  not  toach  fieeh ;  evea  of 
oamivorons  animals  few  eat  the  flesh  of  their  own  species ;  nor 
do  men  that  are  cannibals  feed  ordinaiily  upon  man's  fleah, 
bnt  take  to  it  either  for  revenge  on  Uieir  enemies,  or  from 
some  unnatural  custom.  A  field  is  not  well  sown  with  the 
grain  which  grew  in  it,  nor  is  the  sucker  or  shoot  grafted  on 
ita  own  stock. 

3.  The  better  the  aliment  is  prepared,  and  the  nearer  it  assi- 
milates to  the  substance  of  the  thing  nourished,  the  more  fruit* 
ful  do  planta  become,  and  the  more  do  animals  fatten.  For  no 
shoot  ot  sucker  planted  in  the  ground  is  so  well  nourished  as 
if  it  were  grafted  on  a  stock  well  suited  to  its  nature,  where 
it  found  its  nourishment  digested  and  prepared.  Neither  (it 
is  said)  will  the  seed  of  an  onion  or  the  like,  put  into  the  earth, 
produce  so  large  a  plant  as  it  would  if  it  were  first  grafied  into 
the  root  of  another  onion,  and  then  put  into  the  earth.  Agun, 
it  has  been  recently  discovered  that  shoots  of  wild  trees,  as  the 
elm,  oak,  ash,  and  the  like,  bear  far  larger  leaves  when  grafted 
on  other  stocks  than  they  do  naturally.  Men  likewise  are 
better  noorished  by  cooked  than  by  raw  food. 

4.  Animals  are  nourished  through  the  mouth,  plants  through 
the  roots,  the  fcetus  of  animals  in  the  womb  through  the  navel 
cord,  and  birds  for  a  short  lime  by  the  yolk  of  their  ^gs,  some 
of  which  is  even  found  in  their  crops  afW  they  are  hatched. 

5.  All  aliment  moves  principally  from  the  centre  towards  the 
<»rcumference,  or  from  the  inside  towards  the  outside.  But  it 
should  be  observed  that  trees  and  plants  are  rather  nourished 
through  the  bark  and  outside,  than  through  the  pith  and  ineide ; 
for  if  even  a  narrow  strip  of  bark  be  peeled  off  all  round  the 
trunk  the  tree  soon  dies.  And  blood  in  the  veins  of  ■"■"'»lii 
nourishes  the  flesh  beneath  it  as  well  as  that  above  it 

6.  In  all  alimentatioii  there  are  two  actions,  extrusion  and 
attraction ;  whereof  the  former  proceeds  from  an  interior,  the 
latter  from  an  exterior  function. 

7.  Vegetables  asnmUate  their  aliment  simply  and  without 
excretion  ;  for  gums  uid  tears  are  rather  exuberances  than 
excretions,  and  knobs  are  diseases.  But  the  substance  of 
animals  having  a  better  perception  of  its  like,  is  the  more 
fastidious,  and  rejects  the  oseless  and  assimilates  the  useful 
matter. 

8.  It  is  curious  that  all  ^e  aliment,  whi<A  sometimes  prodnoes 
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auch  la^e  fruit,  should  luye  to  paaa  tlirough  such  a  slender 
neck  as  the  fiuitstalk ;  for  fruit  never  grows  to  the  stem 
without  a  stalk. 

9.  It  should  be  observed  that  the  seed  of  animale  is  only 
fruitful  when  fresh,  but  that  the  seeds  of  plants  retain  the  power 
of  noorishment  for  a  long  time.  But  yet  shoots  will  not  grow 
unless  they  are  put  in  fresh ;  and  roots  will  soon  lose  their 
vegetative  power  if  ihey  are  not  covered  with  soil. 

10.  In  animals  the  d^rees  of  nourishment  vary  socording  to 
the  age.  For  the  fcetos  in  the  womb  the  juices  of  the  mother 
are  enough:  after  birth,  milk;  afterwards,  meat  and  drink; 
and  in  old  age  heavier  and  more  savonry  meats  are  generally 
the  most  pleasing. 

i^undiao.  The  point  of  most  importance  to  the  present  inquiry 
is  to  examine  clearly  and  carefully  whether  nourishment  may 
not  be  supplied  fr^m  without,  at  all  events  otherwise  than 
tliroagh  the  mouth.  We  know  that  milk-baths  are  used  in 
consomptions  and  wasting  diseases,  and  that  there  are  some 
physidans  who  consider  that  some  alimentation  may  be  sup- 
plied by  clysters.  By  all  means  pay  attention  to  this :  for  if 
nourishment  can  be  nude  to  pass  either  from  without,  or 
otherwise  than  through  the  stomach,  then  the  weakness  of 
digestion  which  attadce  old  men  may  by  these  means  be 
oompensated  and  the  power  of  digestion  aa  it  were  restored. 

LENGTH   AND  SH0BTNBS6  OF   LIFE   IS  HAN. 

The  Hiitory. 

wu)i»r«»c>  '•   -Before  the   flood   men   lived   according   to 

nh?nh!*Mi,  Scripture  many  hundred  years,  yet  none  of  the 
Aniei^'"^  patriarchs  reached  to  a  thousand.  Neither  can 
this  longevity  be  imputed  to  grace  or  the  holy  line.  For 
of  the  patriarchs  before  the  flood  there  are  counted  eleven 
generations,  but  of  the  sons  of  Adam  by  Cain  only  eight; 
which  would  make  Cain's  descenduite  the  more  long-lived. 
Immediately  after  the  flood  this  longevity  was  reduced  by  » 
half;  at  least  in  such  as  were  bom  after  the  flood  (for  Noah 
■who  was  bom  before  it  arrived  at  the  age  of  bis  ancestors,  and 
Shem  lived  600  years).'  And  when  three  generations  had  passed 
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tlie  life  of  mftn  watt  reduced  to  aboat  a  fourth  of  luB  original 
age ;  that  is,  to  about  200  years. 

2.  Abraham  lived  175  years';  a  man  of  noble  spirit,  and 
prosperous  in  all  his  ways.  Isaac  attuned  to  180  years'; 
a  chaste  man,  and  of  a  quiet  life.  Jacob  after  many  sorrows 
and  a  numerous  family  reached  hie  147th  year*;  a  man  patient, 
gentle,  and  cunning.  Ishmael,  a  warlike  man,  lived  137  years.* 
Sarah  (the  only  woman  whoee  age  is  recorded)  died  in  the  127th 
year  of  her  age  * ;  a  woman  of  a  fiur  oonntenance,  and  of  a  noble 
spirit,  an  excellent  wife  and  mother,  and  no  less  distdnguished 
for  her  &ankness  than  for  her  duty  to  her  faosband.  Joseph 
likewise,  a  wise  and  politic  man,  who  passed  lus  youth  in  a£9ic- 
tion  but  his  after  age  in  great  prosperi^,  lived  1 10  years.'  Levi 
his  elder  brother  completed  hie  137th  year';  a  man  of  a  re- 
vengeful nature,  and  impatient  of  insult.  The  son  of  Levi,  and 
likewise  his  grandson,  the  father  of  Moses  and  Aaron,  reached 
nearly  the  same  age.* 

3.  Moses  lived  1 20  years  ' ;  a  man  of  courage,  and  yet  of  the 
greatest  meekness,  and  hesitating  in  his  speech.  Suthe  himself 
in  his  Fsalm  declared  the  life  of  man  to  be  only  threescore 
years  and  ten,  and  if  a  nun  be  strong,  fourscore  years  '** ;  which 
certunly  has  been  the  general  standard  of  life  up  to  the  pre- 
sent day.  Aaron,  who  was  three  years  older,  died  the  same 
year  as  his  brother";  a  man  readier  of  tongue,  easier  and 
less  firm  in  character.  Fhineas,  Aaron's  grandson,  is  com- 
puted to  have  lived  (perhaps  by  extraordinary  grace)  300 
years,  if  at  least  the  war  of  the  Israelitea  against  the  tribe  of 
Benjamin  '*  (wherein  Fhineas  was  consulted)  took  place  in  the 
same  order  of  tjme  as  is  recorded  in  the  history ;  he  was  a 
maja  exceedingly  zealous.  Joshua,  a  warrior,  a  renowned  and 
ever  successful  general,  lived  110  years.''  Caleb  his  contem- 
porary appears  to  have  lived  to  about  the  same  i^e.  Ehud 
the  judge  seems  to  have  been  a  centenarian  at  least ;  for  after 
the  conquest  of  the  Moabites  the  Holy  Land  had  rest  for 
eigh^  years  under  his  government " ;  he  was  a  bold  and  active 
man,  who  had  in  a  manner  devoted  himself  for  the  people. 

4.  Job  after  the  restoration  of  his  prosperiQ'  lived  140  years  '• ; 
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and  before  Mb  afflictions  he  was  old  enough  to  have  grown-up 
sons ;  he  was  a  man  politic,  eloquent,  charitable,  and  a  model 
of  patience.  Eli  the  priest  lived  ninety-eight  years' ;  a  corpu- 
lent man,  of  a  quiet  temper,  and  indulgent  to  his  children. 
Eiiaha  the  prophet  seems  to  have  been  above  100  at  his  death, 
wnce  we  find  that  he  lived  axty  years  after  the  assumption 
of  Elijah,  and  at  that  time  the  boys  mocked  him  as  a  hald- 
head.  *  He  was  a  vehement  and  severe  man,  a  strict  liver, 
and  a  despiser  of  riches.  Isaiah  the  prophet  seems  to  have 
been  a  centenarian,  for  he  is  foiud  to  have  exercised  the  gift  of 
prophecy  for  seventy  years ;  hut  the  time  he  commenced  to 
inophesy  and  the  time  of  his  death  are  both  uncertain.  He 
was  a  man  of  wonderful  eloquence,  and  the  evangelical  prophet, 
being  full  of  God's  promises  of  the  New  Testament,  as  a  skin 
full  of  sweet  wine. 

5.  Tobias  the  Elder  lived  X58  years:  the  Younger,  127 
y^ears  ' ;  both  men  compassionate  and  charitable.  At  the  time 
of  the  captivity  likewise,  many  of  the  Jews  who  returned  from 
Babylon  qipear  to  have  been  of  a  great  age ;  since  (though 
there  was  an  interval  of  seventy  years)  they  are  said  to  have 
remembered  both  temples,  and  to  have  wept  for  the  disparity 
between  them.*  After  the  lapse  of  several  ages,  in  the  time 
of  our  Saviour,  Simeon  is  found  to  have  reached  90  years;  a 
religions  man,  full  of  hope  and  expectation.  At  the  same  time 
likewise  Anna  the  prophetess  is  proved  to  have  lived  more 
than  100  years*;  for  she  had  lived  with  her  husband  for 
seven  years,  and  been  a  widow  fat  eigh^-four,  and  to  these 
most  be  added  tiie  years  of  her  virginity,  and  those  which 
followed  her  prophecy  of  our  Saviour,  She  was  &  holy  womaoj 
passing  her  life  in  prayer  and  fiisting. 

6.  The  instances  of  longevity  mentioned  in  heathen  aathors 
are  not  to  be  depended  on ;  both  by  reason  of  the  fables,  to 
vrhidi  relations  of  this  kind  are  very  prone,  and  the  fallacies 
in  the  calculations  of  years.  In  the  acoonats  extant  concem- 
tng  the  I^fyptJans  there  is  certunly  nothing  remarkable  as  to 
longevity.  For  the  longest  reign  of  any  of  their  kings  did 
not  exceed  fifty  or  fifly-five  years ;  whidi  is  nothing,  seeing 
that  modem  r^gns  are  sconetimes  as  long.     The  kings  of 
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Arcadia  are  fabaloosly  reported  to  haTe  been  veiy  long-lived.' 
Certunly  it  is  a  monntunons  and  pastoral  conQtry,  and  tbe 
mode  of  life  pore  and  uncorrupted ;  bnt  yet,  Bering  that  Pan 
was  ita  tutelar  dei^>  eTeiytliing  belon^ng  to  it  appean  to 
have  been  Panic,  anperstitious,  and  fabalona. 

7.  Numa  the  Bconan  king  was  an  ootc^narian  * ;  a  man 
peaceful,  contenpIatiTe,  and  devoted  to  religion.  M.  ValeriDi 
Corvinns  was  a  centenarian;  sinoe  forty-eix  years  elapeed 
between  lus  first  and  sixth  consnlship.*  He  was  a  very  brave 
and  warlike  man,  afiable,  popular,  and  always  fortunate. 

8.  Solon  the  Athenian  lawgiver,  and  one  of  the  seven 
wise  men,  lived  for  more  than  60  years.*  He  was  a  man  of 
noble  spirit,  but  popular,  and  devoted  to  Ue  country ;  at  the 
same  time  learned,  and  yet  not  averse  to  pleasure  and  the 
softer  kind  of  life.  Epimenides  of  Crete  is  sud  to  have  lived 
157  years ;  but  the  case  has  something  of  prodigy  in  it,  since 
for  fifly-seven  of  them  he  is  said  to  have  Iiun  concealed  in  a 
cave.*  Half  a  generation  after  this,  Xenophanes  of  Colophon 
lived  102  years,  or  even  longer ;  for  he  left  his  native  oonntry 
at  twenty-five,  travelled  f\ill  seventy-seven  years,  and  then 
returned' ;  but  how  long  he  lived  after  his  return  does  not 
appear.  He  was  a  man  who  wandered  no  leas  in  his  mind 
than  in  his  body ;  so  that  in  consequence  of  hie  opiiuons  his 
name  was  changed  from  Xeno^^umes  to  Xenomanes ;  be  was 
doubtless  a  man  of  vast  oonceptaons,  breathing  nothing  but 
infinity. 

9.  Anaereon  the  poet  lived  beyond  60 ' ;  a  man  amorous, 
voluptuous,  and  a  wine-bibber,  Pindar  the  Theban  completed 
hie  60th  year*;  a  sublime  poet,  with  a  certun  novelty  and 
originality  of  mind,  and  a  great  worshipper  of  tiie  gods.  So- 
phocles the  Athenian  lived  to  the  same  age  ' ;  a  poet  of  a  lofty 
style,  entirely  devoted  to  writing,  and  n^leotful  of  his  family. 

10.  Artaxerxes  the  Persian  king  lived  94  years  "* ;  a  man 
of  a  dull  intellect,  averse  to  important  business,  loving  glory 
much,  but  ease  more.  Agesilaus,  king  of  Sparta,  at  tiie  same 
period  attained  to  84  years" ;  a  moderate  man,  and  a  phikn 
oopher  among  kings ;  but  nevertheless  ambitiouB,  warlike,  and 
active  both  in  war  and  business. 
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II.  6orgias  of  Leoatim  lived  108  yean';  a  rhetorician, 
who  nude  great  display  of  his  wiedooi,  sad  visited  many 
ooimtries,  inatructing  youth  for  pay;  and  a  little  before  his 
death  said,  "  that  he  had  no  cause  to  complain  of  old  age."  * 
Proti^ras  of  Ahdera  lived  90  years.*  He  likewise  was  a  rhe- 
torician, bnt  professed  not  so  much  to  deal  with  the  whole  circle 
of  knowledge  as  to  teach  civil  busineaa  sad  the  art  of  govern- 
ment; yet  he,  like  Gorgias,  was  a  great  traveller.  Isocrstes  of 
AtlieDB  completed  his  98th  year*;  being  likewise  a  rhetorician, 
but  an  extremely  modest  man,  who  avoided  the  forum,  luid 
only  opened  hia  school  st  home.  Democritus  of  Abdera 
lived  to  109.'  He  was  a  great  philosopher,  and  a  true 
student  of  nature,  if  ever  Greek  was;  a  great  traveller  in 
countries,  but  a  greater  still  in  the  works  of  nature;  a 
diligent  experimenter ;  and  (as  Aristotle  objects)  a  follower 
of  similitudes  rather  than  an  observer  of  the  laws  of  argu-' 
menb  Diogenes  of  Sinope  lived  90  years  * ;  a  nun  free 
towards  others,  hut  despotic  over  himself,  delighting  in  poor 
diet,  and  patience.  Zeno  of  Citium  lived  98  years ' ;  a  high- 
minded  man,  a  scomer  of  opinions,  of  great  acuteness,  yet 
not  of  a  tronhlesome  kind,  but  such  as  rather  engaged  and  took 
men's  minds  thsn  constnuned  them;  whermn  Seneca  afterwards 
Tesembled  him.  Plato  the  Athenian  fulfilled  his  80th  year ' ; 
a  man  of  a  great  spirit,  bat  loving  qniet,  in  contemplation 
sublime  and  imaginative,  in  manners  polite  and  elegant,  but 
yet  rather  composed  than  merry,  and  of  a  majestic  carriage^ 
Theophrastns  of  Eresinm  lived  86  years  * ;  a  man  pleasant  for 
hia  eloquence  and  his  great  variety  of  information ;  who  only 
fncked  oat  the  sweets  of  philosophy  and  did  not  meddle  with 
the  onpleaaant  or  the  bitter.  Cameades  of  Cyrene,  nuny 
years  afterwards,  likewise  reached  his  85th  year"*;  a  man 
of  easy  eloqneace,  who  delisted  both  himself  and  others  with 
the  pleasant  and  agreeable  variety  of  his  knowledge.  Orbi- 
lins  in  Cicero's  time,  who  was  neither  a  philosopher  nor  a 
liietorioian,  but  a  grammarian,  lived  nearly  100  years  "  ;  first 
«  soldier,  then  a   schoolmaster ;    a  man  naturally  harsh  and 
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roogli,  both  iritli   hia  tongue  and  pen,  and  very  Mvere  to 
Ida  pnpUs. 

12.  Q.  FKbios  MaximuB  waa  augur  for  sixty-three  yean*, 
and  therefore  he  must  have  been  above  eighty  when  he  ^ed; 
though  it  is  true  that  in  the  augurahip  noble  birth  was  usually 
more  regarded  than  age.  He  was  a  wise  and  cautiouB  man, 
moderate  in  all  his  ways  of  life,  and  uniting  courtesy  with 
severity.  Masinissa  the  Numidian  king  exceeded  90  years, 
and  had  a  son  after  he  was  eighty-five.*  He  was  a  bold 
man,  confident  of  fortunCj  who  experienced  many  vidsatudes 
in  his  youth,  but  was  uniformly  fortunate  in  his  old  age. 
U.  Porcius  Cato  lived  for  more  than  90  years  *,  a  man  of  iron 
both  body  and  mind,  severe  in  speech,  a  lover  of  party  strife, 
fond  of  agriculture,  and  [Ayncuan  both  to  himself  his  family. 

13.  Terentia,  the  wife  of  Cicero,  lived  for  103  years*; 
a  woman  oppressed  by  many  sorrows,  first  by  the  banish- 
ment of  her  husband,  then  by  the  quarrel  between  them, 
and  lastly  by  bis  final  misfortune;  she  was  likewise  often 
troubled  with  the  gout.  Luceia  must  have  lived  a  good  deal 
beyond  100  yea»';  since  she  is  sud  to  have  acted  for  a 
full  century  oo  the  stage,  playing  perhaps  at  first  the 
port  of  a  girl,  and  lastly  that  of  a  decrepit  old  woman.  It 
is  unknown  in  what  year  of  her  age  Qaleria  Copiola,  who 
was  both  an  actress  and  a  dancer,  was  first  brought  on  the 
stage ;  but  ninety-nine  years  after  her  first  appearance  she 
waa  brought  back  to  the  stage  on  the  dedication  of  the  theatre 
by  Fompey  the  Great,  not  now  as  an  actresa,  but  as  a 
wonder.  And  thia  is  not  all ;  for  she  was  exhibited  again  at 
^m  votive  games  in  hononr  of  Augustus.' 

14.  There  was  also  another  actress,  a  little  inferior  in  age 
bat  of  a  higher  rank,  who  lived  nearly  90  years ;  namely, 
Uvia  Julia  Augusta,  wife  of  Augustos,  mother  of  Tiberius.' 
For  if  the  life  of  Augustus  was  a  play  (as  he  himself  signi- 
fied, when  on  his  death -bed  he  told  hia  fiiends  to  give  him  a 
"  plaudite "  as  soon  as  he  expired),  so  certainly  was  Livia 
an  excellent  actress,  who  could  so  well  unite  obedience  to  her 
husband  witli  power  and  authority  over  her  son.     She  was  a 
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eonrteoos  woman,  yet  matronly,  bnay,  and  teniunous  of  power. 
Jnnia,  the  wife  of  C.  Casaius,  and  uster  of  M.  Bmtna,  lived 
alao  to  90;  since  she  lived  sixty-four  years  after  the  battle 
of  Philipin.'  She  was  a  woman  of  nohle  spirit  and  great 
wealth,  nnhiqipy  by  reason  of  the  fate  of  her  husband  and 
her  nearest  relations,  and  her  long  widowhood,  but  yet  much 
respected. 

15.  The  76th  year  of  our  Lord,  in  the  reign  of  the  Emperor 
Veepasian,  is  memorable  as  furaishing  a  kind  of  calendar  ot 
longevity.*  Fot  in  this  year  a  census  (which  gives  the  best  and 
most  trustworthy  information  as  to  the  ages  of  men)  was  taken, 
and  in  that  portion  <^  Italy  which  lies  between  the  Apennines 
and  the  Fo  ^ere  were  found  124  men  who  had  reached  or 
passed  their  hundredth  year ;  namely,  fifty-four  men  100  yeara 
old,  fifty-seven  men  110,  two  men  125,  four  men  130,  four  men 
135  or  137.  and  three  men  140.  Bendes  these,  Parma  in 
pardcnlar  returned  five  men,  of  whom  three  were  120,  and  two 
130  years  old ;  Biixillnm  one  man  of  125 ;  Placentia  one  of 
131 ;  and  Faventia,  one  woman  of  132.  A  town  (then  called 
Velleiacnm),  ratuated  on  the  hills  surrounding  Placentia,  re- 
turned ten,  of  whom  six  had  completed  their  11 0th,  and  four 
their  120th  year;  and  Aximinum,  one  man  aged  150  years, 
named  M.  Aponius. 

AdBHiuso.  To  avoid  prolixity,  I  have  thought  fit  both  in 
the  instances  already  recounted  and  in  those  which  I  am 
going  to  recount,  to  bring  forward  no  age  less  than  80 ;  and  I 
have  appended  to  each  a  character  or  biographical  notice,  true 
and  very  short,  but  such  as  in  my  judgment  has  some  bearing 
opon  longevity  (which  is  in  no  slight  degree  influenced  by 
fiurtune  and  habits) ;  either  because  such  persons  are  com- 
monly long-lived,  or  on  the  contrary  because  such  persons, 
though  not  apt  to  live  long,  yet  sometimes  may. 

16-  Of  the  Boman,  Greek,  French,  and  German  emperors, 
op  to  our  time,  contuning  a  list  of  about  200  princes,  only 
four  have  been  found  to  reach  the  age  of  80.  To  these  we 
may  add  the  two  first  emperors,  Augustus  and  Tiberius ;  the 
latter  being  78,  the  former  76  ■;  and  both  of  whom  ought  per- 
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hsps  have  reached  80,  if  Livia  and  Caligula  had  so  •willed  it. 
Augtutns  (as  hae  bees  meotioned)  lived  76  years ;  a  man  of  a 
moderate  dispoaitioDj  TefaemeDt  in  acoomplishiDg  liis  designs,  bn 
in  other  respects  quiet  and  serene,  temperate  in  bia  diet,  but  not 
BO  in  hie  amours,  and  fortunate  in  everything.  Id  his  thirtieth 
year  he  had  so  severe  and  dangerona  on  illness  that  his  life  was 
despured  of;  when  the  physician  Antonius  Musa,  after  all  the 
rest  had  applied  hot  remedies  as  soitad  for  the  disease,  cured 
him  l^  a  contrary  system  of  cold  medicines ' ;  and  this  perhaps 
contributed  to  his  length  of  life.  Tiberius  lived  to  be  two 
years  older;  a  man  (as  Augustus  said  of  him*)  of  slow  jaws, 
that  is,  of  slow  hut  strong  speech  ;  bloodthirsty,  intemperate, 
and  one  who  made  lust  part  of  his  diet;  and  yet  he  took 
good  care  of  his  beolth,  for  he  used  to  say  that  a  man  must 
be  a  fool  who  called  in  or  consulted  a  physician  after  he 
was  thirty.  The  elder  Gordian  lived  80  years,  and  yet  died 
a  violent  death,  before  he  hod  scarce  tasted  the  sweets  of 
empire.  He  was  a  man  noble  and  magnificent,  learned 
and  a  poet,  and  up  to  the  very  time  of  his  death  muformly 
fiirtunate.  The  Emperor  Valerian  lived  76  years  before  he 
was  taken  prisoner  by  the  Persian  king  Sapor ;  he  lived  after  his 
captivity  seven  years  in  the  nudst  of  insult,  and  in  die  end  died 
a  violent  death.  He  was  a  man  of  indifferent  capacity,  and 
not  active ;  but  of  a  somewhat  higher  reputation  than  he  proved 
himself  equal  to  in  action.  Anastasius,  sumamed  Diconu, 
lived  88  years;  a  man  of  a  sedate  temper,  bat  low.^irited, 
superstitious  and  timid.  Auicius  Justinianns  lived  83  years; 
on  ambitious  man,  personally  indolent,  but  successful  and 
&mouB  through  the  valoar  of  his  generals;  uxorious,  and 
not  his  own  master,  but  under  the  guidance  of  others.  Helena 
of  Britain,  the  mother  of  Constantine  the  Great,  was  an  oct/^ 
genarian.  She  was  a  w(Mnan  who  never  interfered  in  public 
afturs,  either  during  the  reign  of  her  husband  or  of  her  son,  but 
entirely  devoted  herself  to  religion ;  she  was  high-minded,  and 
always  prosperous.  The  Empress  Theodora  (who  was  the  meter 
of  Zoe,  the  wife  of  Monomachus,  after  whose  death  she  r^gned 
alone)  lived  above  80  years.  She  was  a  busy  woman  and  food 
of  empire,  excessively  fortunate,  and  rendered  credulous  by 
her  prosperity. 

17.  From  secular  princes,  I  will  now  turn  to  the  principal 
■  SoMon.  In  Angmt.  61.  ■  Surtoo.  Ib  niMr.  Sl. 
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persons  in  tbe  Church.  St.  John,  the  spoetle  and  beloved 
duciple  of  our  Saviour,  lired  93  years ;  lightly  denoted  by  the 
emblem  of  the  et^le,  breathing  notlung  but  divine  lovei  and 
dietinguiebed  as  a  seraph  among  the  apoeUes  by  reason  of 
the  fervour  of  his  charity.  St.  Lnke  the  Evangelist  lived  to 
84'  j  an  eloquent  man,  a  traveller,  tbe  inaeparable  companion 
of  St  Paul,  and  a  phyudan.  Simeon  the  son  of  Cleophas, 
called  the  brother  of  our  Lord,  and  Bishop  of  Jerusalem, 
lived  120  years*,  and  was  then  cut  off  by  martyrdom;  a 
high-spirited  man,  atedfast  in  the  ^th,  and  full  of  good 
works.  Polycarp,  the  disciple  of  the  Apostles,  and  Bishop 
of  Smyrna,  seems  to  have  lived  for  more  than  100  years  before 
be  suffered  martyrdom  ;  a  man  of  high  soul,  heroic  patience, 
and  incessant  in  bis  labours.*  Dionysius  the  Areop^te, 
tbe  contemponuy  of  the  Apostle  Paal,  seems  to  have  lived 
90  years.  From  the  high  flight  of  his  divinity  fae  was 
snmamed  "  the  Bird  of  Heaven ;"  and  be  was  no  less  distin- 
guished for  his  works  tban  for  his  meditations.  Priscilla  and 
Aqnila,  first  the  hosts  of  the  Apostle  Paul,  and  then  his  fellow- 
labourers,  tived  in  a  happy  and  tamons  wedlock  for  at  least 
100  years,  since  they  were  alive  under  the  papacy  of  Sistus  I. 
They  were  a  noble  ptur,  and  pven  to  alt  charity ;  who,  besides 
other  great  consolatjons  (which  were  doubtless  vouchsafed  to 
the  early  foonders  of  the  Church),  had  this  great  additional 
blessing  of  conjugal  union.  St.  Paul  the  hermit  reached 
113  years.  He  lived  in  a  cave,  on  such  simple  and  hard  diet 
18  would  appear  scarce  sufficient  to  support  life ;  pas^ng  all 
his  tame  in  meditatiooa  and  soliloquies,  and  yet  not  illi^ 
terate,  or  an  idiot,  but  a  learned  man.  St.  Antony,  the  first 
founder,  or  (according  to  some)  the  restorer  of  the  monkish 
orders,  reached  the  age  of  105  * ;  a  devout  man,  and  con- 
templative, but  yet  a  good  man  of  business ;  his  manner  of  life 
was  rough  and  austere,  but  yet  be  lived  in  a  kind  of  glorioiis 
solitude,  and  not  without  authority.  For  be  both  had  his  monks 
under  him,  and  moreover  many  Christians  and  philosophers 
came  to  vi^t  him,  as  a  living  image,  not  without  some  feelings 
of  adoration.  St.  Athanasiue  was  above  SO  when  he  died ;  a 
man  of  invincible  firmness,  always  commanding  fame,  and  never 
giving  way  to  fortune ;  &efl  towards  those  above  him,  courteous 
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and  acceptable  to  thoae  belov }  practised  in  contentloiu,  and 
both  courageous  aad  pnident  therem.  St  Jerome,  by  tbe 
Butliority  of  most  writers,  exceeded  90  years ;  a  powerful 
writer  and  a  manly  speaker;  learned  both  in  languages  and 
sciences,  and  a  great  traveller.  In  his  old  age  he  was  more 
austere  in  his  living ;  but  though  his  life  was  private  his  8[nrit 
was  high,  and  his  light  shone  far  oat  of  bis  obscurity. 

18.  The  Popes  of  Rome,  np  to  the  present  time,  are  in 
number  241.  Of  these  only  five  have  reached  or  exceeded 
60 ;  but  many  of  the  early  popes  had  their  natural  life  cut 
short  by  martyrdom.  John  XXIII.,  Pope  of  Rome,  com- 
pleted his  90tli  year ;  a  msa  of  a  restless  disposition,  who 
being  fond  of  change  altered  many  things,  some  to  tfae  better, 
not  a  few  merely  to  something  else ;  but  a  great  accnmu- 
Utor  of  wealth  and  treasure.  Gregory  XIL,  who  was  created 
Fope  during  a  schism,  a  kind  of  an  interrex,  died  in  his  90th 
year ;  but  his  papacy  was  so  short,  that  I  find  nothing  to 
observe  concerning  him.  Paul  III.  lived  to  61;  a  Dian  of 
sedate  temper  and  deep  wisdom,  a  learned  man  and  an  astro- 
loger, and  very  careful  of  his  health ;  but,  like  the  old  prieat 
Eli,  indulgent  to  his  relations.  Paul  IV.  lived  83  years ;  a 
man  naturally  harsh  and  severe,  of  a  haughty  and  imperiooa 
spirit,  of  a  passionate  temper,  but  eloquent  and  ready  of  tongue. 
Gregory  XIIL  likewise  reached  the  same  age ;  a  truly  good 
man,  sound  in  mind  and  body,  politic,  temperate,  and  full  of 
good  and  charitable  works. 

19.  The  cases  which  follow  are  promiscuous  in  their  ordeTj 
more  doubtful  in  authority,  and  more  scanty  in  observation. 
Arganthonius,  king  of  Cadiz  in  Spain,  lived  130  or  (according 
to  some)  140  years,  for  ei^j^ty  of  wUch  he  was  on  the  throne.' 
Of  his  manners,  habits  of  life,  and  the  time  in  which  he  lived, 
nothing  is  recited.  CinyraSi  king  of  Cyprus,  is  sud  to  have 
lived  150  or  160  years  in  that  island,  then  reputed  happy  and 
voluptuous.*  Two  Latin  Ungs  of  Italy,  father  and  son,  are  said 
to  have  lived  800  and  600  years  respectively ;  but  this  ia  only 
recorded  by  certun  philologists,  who  (though  otherwise  credn- 
lous  enough)  have  themselves  doubted  the  truth  of  this  story, 
nay,  rather  condemned  it.*     Some  kings  of  Arcadia  are  men- 
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tioned  aa  having  lived  300  years.'  The  country  certainly  is 
well  adapted  for  long  life,  but  perhapa  the  matter  is  exag- 
gerated by  fables.  There  is  a  story  of  one  Dando  in  lUyria 
who  lived  500  years,  witliout  any  of  the  inconveniences  of  old 
age.*  It  is  said  tiiat  among  the  Epii,  which  is  a  part  of  ^tolia, 
all  the  people  are  very  long-lived,  many  of  them  haviBg 
been  known  to  live  200  years.  One  of  them  especially,  by 
name  Litoriiu,  a  man  of  gigantic  statnre,  had  reached  to  300.* 
On  the  top  of  Mount  Tmolus  (anciently  called  Tempsis)  many 
of  the  inhabitants  are  said  to  have  lived  150  years.'  The  Ea- 
senes  among  the  Jews  are  related  to  have  generally  lived 
above  100  years  * ;  but  that  sect  lived  on  a  very  simple  diet, 
after  the  Pythagorean  order.  Apollonius  of  Tyana  exceeded 
100  years*;  a  man  beautiful  for  his  age,  and  truly  wondeiv 
fal ;  regarded  as  a  god  by  the  heathens,  as  a  sorcerer  by 
the  Christians ;  a  Pythagorean  in  his  diet,  a  great  traveller, 
of  immense  renown,  and  worshipped  almost  as  a  god ;  never- 
theless towards  the  close  of  his  life  he  had  to  undergo  accusa- 
tions and  disgrace,  though  he  contrived  to  escape  in  safety. 
But  lest  his  longevity  should  be  attributed  to  his  Pythagorean 
di«t  alone,  and  to  show  that  he  derived  some  of  it  from  his 
family,  it  may  be  mentioned  that  his  father  likewise  lived  130 
years.  It  is  certiun  that  Q.  Metellus  lived  upwards  of  100 
years  ^ ;  and  after  a  encceaeful  administration  of  several  consol- 
ohipp,  being  in  his  old  age  made  Fontlfex  Maximus,  he  held 
that  sacred  office  for  twenty-two  years ;  yet  his  voice  never 
fiinltered  in  repeating  the  vows,  neither  did  his  han^  tremble 
in  performing  the  sacrifices.  AppiuB  Cncos  was  certainly  very 
old,  but  bis  i^e  is  not  recorded.'  He  was  blind  for  the  greater 
part  of  his  life ;  but  no  way  softened  by  this  misfortune,  he 
governed  a  nimieroos  fiimily,  a  great  retinue  of  clients,  nay, 
the  state  itself,  with  a  vigorous  bond.  Nay,  in  his  last  days, 
when  carried  on  a  litter  into  the  senate,  he  spoke  most  ear- 
nestly against  ^wi^Tripg  peace  with  Fyrrhus.  The  be^mung  of 
his  speech  is  very  memorable,  as  showing  the  invincible  strength 
and  vigour  of  his  mindi  "  For  these  many  years,"  stud  he, 
"  conscript  Others,  have  I  borne  my  blindness  with  extreme 
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iinpatience ;  bat  now  I  could  even  wiA  mjself  deaf  alao, 
vhen  I  hear  jon  talking  of  such  diBhonoarable  counsels." ' 
M.  Perpenna  lived  98  yean ;  having  euTvived  all  those  whose 
vote  he  aa  conaul  had  asked  in  the  senate  (that  ia,  all 
the  eenatoiB  during  his  year  of  office) ;  and  alao,  with  the 
exception  of  seven,  all  those  whom  a  little  after  aa  cenaor 
he  had  elected  into  the  senate.*  Hiero,  king  of  Sicily  in  the 
time  of  the  second  Panic  war,  was  almost  a  centenarian*; 
a  man  moderate  both  in  his  government  and  manners,  s  wor> 
shipper  of  the  gods,  a  strict  observer  of  Mendship,  libenl, 
and  uniformly  fortunate.  ■  Statilia,  of  a  noble  &mily,  in  the 
time  of  Claudius,  lived  99  years  * ;  Clodia,  the  daughter 
of  OfiliuB,  115.*  Xenophilus,  an  old  Pythagorean  philoso- 
pher, lived  106  years';  a  hale  and  vigorous  old  man,  with  a 
great  reputation  among  the  people  for  learning.  The  Cor- 
cyreans  were  anciently  reputed  long-lived,  but  now  tbeir  age 
is  of  the  ordinary  length.  Hippocrates  of  Cos,  th«  &inons 
I^ysidan,  lived  104  years,  and  by  the  length  of  his  life 
approved  and  credited  his  own  art.  He  was  a  man  of 
wisdom  as  well  as  learning,  mach  given  to  experiments  and 
observation,  not  striving  after  words  or  methods,  but  picking 
out  the  very  nerves  of  science  and  so  setting  them  forth.  Demo- 
nax,  a  philosopher  (both  by  practice  and  profession)  in  the  time 
of  Adrian,  lived  almost  to  100^;  a  man  of  high  mind  and 
master  of  his  mind,  and  that  truly  without  affectatdon ;  a 
despiser  of  the  world,  but  courteous  and  polite.  When  his 
friends  asked  him  about  his  burial,  he  replied,  "  Take  no  care 
about  my  burial,  for  stendi  will  bury  a  corpse."  "  Do  you 
wish,  then,"  sud  they,  "  to  be  thrown  out  to  the  df^  and 
birds  ?"  "  If,"  sud  he,  "  in  my  lifetime  I  did  my  beet 
to  benefit  man,  what  harm  is  there  if,  when  I  am  dead,  I 
likewise  do  something  for  the  animals?"  A  people  of 
India  called  Pandora  are  very  long-lived,  lasting  even  for  200 
years."  They  say  also  (whTch  is  more  strange)  that  their  hair, 
which  is  nearly  white  in  boyhood,  turns  black  in  old  age, 
before  it  grows  hoary ;  though  indeed  it  is  common  every- 
where for  light  bur  in  the  boy  to  turn  daiker  in  the  man.  l^e 
Seres  likewise,  another  Indian  people,  with  their  palm-wine, 
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are  reputed  to  live  asloDg  as  130  years.'  Euphranor  the  gram- 
moriaD  continued  to  teacb  in  hie  achool  till  he  was  above  100.* 
The  elder  Ovid,  the  fatlier  of  the  poet,  lived  90  years ;  be  was 
of  a  different  character  firdln  bis  son,  as  he  despised  the  Moses 
and  dissuaded  bis  eon  from  poetry.*  Asinius  Follio,  the  iHend 
of  Ai^ustus,  exceeded  100  years.*  He  was  a  man  extremely 
luxurious,  eloquent,  and  devoted  to  literature ;  but  yet  violent, 
proud,  cruel,  and  sel&sh.  It  is  a  common  idea  that  Seneca  was 
very  old,  and  no  less  than  114.  But  this  cannot  be  true;  for 
fiir  from  being  a  decrepit  old  man  when  he  was  appointed  tutor 
to  Nero,  he  was  on  the  contrary  exceedingly  active  in  the  go- 
vemmenL  Besides,  a  little  before,  in  the  middle  of  the  reign 
of  Claudius,  he  was  baoiehed  for  adultery  with  some  noble 
ladies,  a  thing  not  compatible  with  such  an  age.  Johannes 
de  Temporibus  among  all  the  men  of  later  times  is  by  tradition 
and  common  report  reputed  long-lived,  even  to  a  miracle  or 
rather  a  fable,  hie  age  being  sud  to  be  above  300.  He  was  by 
birth  a  Frenchman,  and  served  under  Charlemagne.  Gartius  of 
AretJum,  great  grandtather  to  Petrarch,  lived  104  years.  He 
always  enjoyed  good  health,  and  at  the  end  felt  a  decay  of 
strengtli  rather  than  any  malady  ;  which  is  the  true  disaolution 
by  old  Age.  Many  Yeuetiane  of  high  rank  were  long-lived ; 
as  the  Doge  Franciscus  Donatus,  Thomas  Coutarenus  and 
Franciscus  Molinus  procnrators  of  St.  Mark,  and  others.  But 
the  most  memorable  instance  is  that  of  the  Venetian  Comoro, 
who  being  of  sickly  body  in  his  youth,  began  for  the  sake  of 
his  health  to  measure  his  meat  and  drink  by  weight.  This  custom 
led  by.  degrees  to  a  fixed  diet,  and  the  diet  to  a  very  long 
life,  of  even  more  than  100  years*,  with  unimpured  faculties 
and  constant  health.  Guillaume  Fostel,  a  Frenchman,  in 
our  time,  lived  nearly  120  years;  the  top  of  his  moustache 
being  still  black,  and  not  at  all  grey.  He  was  a  man  of  dis- 
ordered brain  and  unsound  mind,  a  great  traveller  and  mathe- 
matician, and  somewhat  tainted  with  heresy. 

20.  In  England  I  imagine  there  is  scarce  any  village  of 
any  size  in  which  an  octogenarian  man  or  woman  may  not  be 
found.  A  few  years  ago,  at  a  May-game  in  Herefordshire,  a 
morrice  dance  was  performed  by  eight  men,  whose  united  ages 

'  cr.  niD]'.  Til.  3,  '  SuUw  Id  t.  AploD.      . 

•  Urld,  TrUtia,  ir.  10.  77.  *  Ct.  niDr.  uU.  53. 

*  Flounm,  Dc  iM-LBBgtwttt,  p.  83. 
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nukle  op  800  yean;  aome  of  tbem  exceeding  100,  by  as  mncb 
as  others  fell  short. 

21.  In  Bethldieni  hospifal  in  the  Bnhnrhs  of  London,  insti- 
tuted for  the  mpport  and  cuBtodj  of  laoatics,  thero  are  found 
from  time  to  time  madmen  who  live  to  a  great  age. 

22.  The  ages  of  nympha  and  demons  of  the  air,  who  are 
represented  aa  mortal,  yet  aa  very  long-lived  (a  thing  that 
has  been  admitted  by  the  snperstition  and  credulity  of  tbe 
anraents,  and  even  by  some  in  modem  times),  I  hold  to  be  febles 
and  dreams ;  especially  as  they  agree  nrather  with  philosophy 
nor  religion. 

And  80  much  for  the  history  of  longevity  in  man  con^dered 
in  individual  cases  or  next  to  individual.  I  will  now  proceed 
to  observations  by  cert^n  heads. 

23.  The  lapse  of  ages  and  the  snccesuon  of  generations  do 
not  appear  to  have  at  all  diminished  the  length  of  life.  For  from 
the  lime  oF  Moses  to  the  present  day  the  course  of  man's  life  has 
stood  at  about  eighty  years,  not  gradually  and  insensibly  de- 
clining, as  might  have  been  expected.  There  are  periods  indeed 
in  every  country  when  men  are  longer  or  shorter  lived.  Longer 
generally,  when  they  are  less  civilised,  live  on  simpler  diet,  and 
are  more  ^ven  to  bodily  exercise ;  shorter,  when  they  are  more 
dvilised  and  ^ven  more  t«  ease  and  luxury ;  but  these  things 
come  and  go  in  their  turns ;  the  euccesaion  of  generations  has 
nothing  to  do  with  them.  And  no  doubt  the  same  holds  good 
with  the  other  animals ;  since  neither  oxen  nor  horses,  nor  sheep 
and  the  like,  have  become  more  short-lived  in  these  Utter  times. 
Therefore  the  great  diminution  of  age  was  caused  by  the  flood ; 
and  may  perhaps  by  the  Uke  great  accidents  (as  they  call  theni), 
such  as  particular  inundations,  long  droughts,  earthquakes  and 
the  like,  be  caused  again.  And  this  seems  to  hold  good  like- 
wise in  the  size  or  stature  of  the  body.  For  neither  has  this 
deteriorated  through  the  succession  of  generations ;  though 
Virgil  (following  the  common  opinion)  prophesied  that  pos- 
terity would  be  smaller  than  the  men  of  that  age ;  and  tha«- 
fbre  in  speaking  of  the  ploughing  of  the  JSmathian  and  Mmo- 
nian  fields,  he  says,  "  the  buebandman  will  wonder  at  the 
huge  bones  that  shall  be  dug  up.*"  It  is  certain  indeed, 
from  remains  found  in  old  tombs  and  cavema  in  Sicily  and 

>  TIrg.  Qrms.  L  407. :   "  Onindlaquc  effboii  mlnUtur  cm  ■ppqlcrtt." 
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elaewherei  dut  men  of'  gigaotic  etature  fonnerly  existed ;  but 
BOW  for  3000  ^eare,  a  time  whereof  our  information  is  certain^ 
no  instance  of  the  kind  has  occurred  in  thoae  places.  But  3ret 
in  this,  as  in  the  former  case,  certain  changes  have  taken 
place  by  reason  of  the  manners  and  customs  of  the  people. 
And  these  things  are  the  more  to  be  observed,  because  an  idea 
has  settled  itself  in  the  minds  of  men  that  a  continual  decline 
is  going  on,  both  in  the  length  of  life  and  the  size  and  strength 
of  the  body,  and  that  everything  decays  and  deteriorates. 

24.  Men  generally  live  longer  in  cold  and  northern  climateB 
than  in  warm  ones.  And  this  must  needs  be ;  for  the  skin  is 
tighter,  the  juices  of  the  body  less  easily  dissipated,  the  spirits 
less  eager  to  consume  and  more  easily  repaired,  and  the  air,  as 
being  only  slightly  warmed  by  the  sim's  rays,  less  predatory. 
But  below  the  equinoctial  line,  where  there  are  two  summers 
and  two  winters,  and  a  greater  equality  in  the  lengths  of  day 
and  night,  men  likewise  (if  nothing  else  prevents  them)  live  to 
a  considerable  age,  as  in  Peru  and  Ceylon, 

25.  Islanders  generally  live  longer  than  those  that  live  cat 
continents.  Men  do  not  live  so  long  in  Russia  as  in  the  Ork- 
neys, nor  so  long  in  Africa,  though  in  the  same  latitude,  as  in 
the  Canaries  and  Azores.  The  Japanese  likewise  live  longer 
than  the  Chinese,  though  the  latter  have  a  mania  for  long 
life.  And  in  this  there  is  no  wonder,  seeing  ihe  sea-breeze 
warms  and  cherishes  in  cold  countries,  and  cools  in  hot. 

20.  Inhabitants  of  high  places  live  longer  than  of  tboee 
which  lie  low ;  especially  if  they  are  not  the  tope  of  hills,  but 
lands  generally  elevated,  like  Arcadia  in  Greece,  and  part  of 
^tolia,  where  the  natives  were  very  long-lived.  The  same 
would  bold  good  of  mountains  themselves,  because  of  the 
greater  clearness  and  purity  of  the  air,  if  it  were  not  for  an 
accident ;  namely,  that  the  ur  is  tinted  by  the  vapours  rising 
from  the  vallies  and  resting  there.  Among  the  snow-mountains 
therefore  no  remarkable  longevity  is  found ;  not  in  the  Alps, 
nor  the  Pyrenees,  nor  the  Apennines ;  bat  on  the  lower  hills 
and  even  in  vallies  men  are  more  long-lived.  However,  on 
the  tops  of  the  monnt^s  running  towards  Ethiopia  and  Abys- 
dnia,  where,  as  the  soil  consists  of  sand,  little  or  no  vapour 
settles  oa  the  moantains,  men  are  very  long-jived,  and  even  at 
this  day  often  complete  150  years. 
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27.  Morshee  and  fens,  eBpedall;^  if  they  are  flat,  are  farmir- 
able  to  natives,  but  prejudicial  to  strangen,  as  &r  as  loDgevily 
is  ooncerued.  And  what  may  appear  strange.  Bait  marshes 
which  are  covered  at  high  water  are  less  healthy  than  those 
of  fresh  water. 

26.  The  particular  countries  remarkahle  for  the  longerity  of 
their  inhabitants  are  Arcadia,  ^tolia,  India  on  this  side  the 
Ganges,  Brazil,  Ceylon,  Btitun,  Ireland,  the  Orkneys,  and  the 
Hebrides.  As  for  that  which  is  stud  by  one  of  the  anaents, 
that  the  Ethiopians  were  long-lived,  it  is  report  of  no  value.' 

29.  The  salubrity  of  the  ur,  especially  in  any  degree  <^ 
perfection,  is  a  mysterioua  thing,  and  better  Recovered  by  ex- 
periment than  by  discourse  and  conjecture.  The  experiment 
may  be  tried  by  a  lock  of  wool,  if,  on  being  exposed  for  a  few 
days  to  the  open  wr,  it  loees  little  weight ;  or  by  a  piece  of 
meat  remaining  long  fresh ;  or  by  the  water  in  a  thermcHneter 
rising  and  falling  through  a  mnall  apaoe.  Of  these  things  and 
the  like  make  further  inquiry. 

30.  The  equality  of  ihe  (ur,  as  well  as  the  goodness  and 
purity,  ia  important  for  longevity.  Variety  of  hill  and  vall^, 
though  pleasant  to  the  eye  and  the  sense,  is  suspected  with 
regard  to  longevity ;  hut  a  plain  moderately  dry,  yet  not  too 
barren  or  sandy,  nor  entirely  devoid  of  trees  and  shade,  is  most 
adapted  to  long  life. 

31.  Inequality  of  the  fur,  as  has  been  just  now  said,  ia  bad 
for  dwelling  in ;  but  change  of  air  in  travelling,  when  one  is 
accustomed  to  it,  is  good,  and  therefore  great  travellers  hare 
been  long-Uved.  So  likewise  men  who  have  passed  their 
whole  lives  in  the  same  cottage  or  on  the  same  spot,  are  long- 
lived.  For  the  air  to  which  a  man  is  accustomed  is  less  pre- 
datory ;  but  change  of  ut  is  more  nourishing  and  restoring. 

32.  Though  it  has  been  observed  that  the  continuation  and 
number  of  generations  have  nothing  to  do  with  the  length  and 
shortness  of  life,  yet  the  immediate  condition  of  the  parents, 
both  on  the  father's  and  mother's  side,  is  doubtless  very  iot- 
portant.  Some  are  b^otten  by  old  men,  some  by  young,  and 
some  by  men  in  the  prime  of  life ;  some  when  their  fiithers 
are  healthy  and  well-disposed,  others  when  weak  and  sickly ; 
some  when  ftill  or  drunk ;  others  after  sleep,  oit  in  the  mora- 

>  PUny,  Ttl.  3.     ncrod.  til  S3. 
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ing;  Bome  again  after  a  long  intermission,  ood  othen  after  a 
frequent  repetition  of  the  conjugal  act;  some  (as  generally 
in  the  case  of  bastards)  in  the  heat  of  passion,  others  when 
desire  b^ns  to  cool,  as  in  the  case  of  long-married  couples. 
The  same  lUngs  moat  be  considered  on  the  mother's  side, 
together  with  her  condition,  health,  and  diet  while  she  is  with 
child,  and  the  time  of  gestation,  whether  it  be  ten  months 
or  less.  To  reduce  all  this  to  a  n^e  for  longevity  is  di£S- 
cult,  and  the  more  so  because  wliat  a  man  would  tbink 
best  may  perhaps  prove  the  worst.  For  that  alacrity  in 
generation  which  produces  children  strong  and  active  will 
have  a  tendency  to  stop  longevity,  by  reason  of  the  acri- 
moay  and  inflammation  of  the  spirits.  I  have  before  ob- 
served, ttiat  to  have  more  of  the  mother's  blood  contri- 
butes to  longevity ;  and  in  like  manner  I  suppose  everything 
in  moderation  to  be  the  best;  conjugal  affection  to  be 
better  than  meretridons;  the  morning  to  be  the  best  time 
for  generation;  and  a  state  of  body  not  too  lusty  and  full, 
and  the  like.  It  should  also  be  well  observed  that  a  robust 
habit  of  body  in  the  parents  is  better  for  them  than  for  the 
child,  especially  in  the  mother.  Plato  therefore  judged  wrongly 
that  the  virtue  of  generations  was  impfured,  because  women  did 
not  use  the  same  mental  and  bodily  exeroises  as  men.'  For  the 
contrary  is  true,  and  the  difference  of  strength  between  the 
male  and  female  is  most  beneficial  to  the  child ;  and  the  more 
delicate  or  tender  the  mother  or  nurse  is,  the  more  Donrishment 
does  she  afford  to  tbe  child.  The  Spartan  women,  who  did 
not  roarry  before  twenty-two  (or  twenty-five,  aocording  to 
some*),  and  were  therefore  called  Andromanie,  did  not  produce 
a  nobler  or  more  long-lived  offspring  than  the  Itomau,  Athe- 
nian, or  Theban  women  did,  who  were  marriageable  at  twelve 
or  .fourteen.  And  if  there  was  anythiog  remarkable  in 
the  Spartans,  it  was  rather  due  to  their  simple  living  than  to 
tbe  late  marriage  of  the  women.  But  experience  shows,  that 
•ome  families  are  for  a  time  long-lived ;  so  that  longevity,  like 
diseases,  is  for  certain  periods  hereditary. 

33.  Persons  of  fur  complexion,  skin,  and  hur,  are  less  long- 
lived  tban  those  who  are  dark,  red,  or  freckled.  Too  high  a 
colour  in  yootb  is  not  so  good  a  rign  of  longevity  as  paleness. 

'  Plato,  Bcp.  T.  §  3.  '  Plulircb,  Comp.  Ljcuri.  cum  Nunu,  L  p.  77. 
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A  had  akin  is  better  than  a  soft  one ;  and  heran  I  do  not 
mean  that  thick  and  spongy  akin,  called  tlie  gooee-eHn,  but 
one  which  is  both  hard  and  close ;  and  a  deep  wrinkled  brow 
ia  a  better  «gn  than  a  smooth  and  shining  one. 

34.  Hough  and  bristly  hiur  gives  a  better  prospect  of  long 
life  than  that  which  ia  eofl  and  delicate.  Cnrls  also,  if  they 
be  stiff,  indicate  tlie  same ;  but  the  contrary  if  soft  and  glossy. 
Likewise  thick  curls  are  better  than  long  locks. 

35.  Early  or  late  baldness  is  a  thing  immaterial ;  for  many 
bald  men  have  been  long-lived.  Nor  are  early  grey  hairs 
(though  they  appear  to  be  the  precursors  of  old  age)  any  sore 
sign;  for  many  who  have  turned  grey  early  have  lived  late. 
Nay,  premature  greyness  without  baldness  is  a  sign  of  longevity ; 
but  the  contrary  if.it  be  attended  with  it. 

36.  Huriness  of  the  upper  parts  of  the  body  is  a  sign  of 
short  life ;  and  men  with  hairy  breasts,  like  manes,  ore  dort^ 
lived ;  but  hairiness  in  the  lower  parts,  as  the  thighs  and  iegs, 
indicates  longevity. 

37.  Tallnesa  of  stature  (unless  it  is  excessive),  in  a  body 
well  made  and  not  too  slender,  but  especially  if  it  is  accom- 
panied by  activity,  ia  a  sign  of  long  life.  Bat,  on  the  contrary, 
men  of  short  statnre  live  longer,  if  they  are  less  active,  and 
slower  of  motion. 

38.  With  regard  to  the  proportion  of  the  body;  those  who 
are  short  in  the  body  but  long  in  the  legs  live  longer  than 
those  who  are  long  in  the  body  and  short  in  the  legs.  So  like- 
wise, those  who  are  wider  below  and  narrower  above,  tlie 
body  rising  as  it  were  to  a  point,  are  more  long-lived  than 
men  with  broad  shoulders,  who  taper  downwards. 

39.  Leanness,  if  the  passions  are  settled,  calm,  and  easily 
controlled ;  or  a  full  habit,  if  they  be  choleric,  excitable  and 
obstiiute,  betoken  a  long  life.  In  youth  corpulency  foreshows 
an  early  death,  but  in  old  age  it  is  more  indifferent 

40.  To  grow  long  and  slowly  ia  a  sign  of  longevity,  and 
the  taller  the  stature  the  better  the  sign.  But,  on  the  other 
hand,  rapid  growth  to  a  great  stature  is  a  bad  sign,  but  to  a 
shorter  stature  less  bad. 

41.  Firmness  of  flesh,  a  muscular  and  sinewy  body,  buttocks 
not  spread  out  more  tlian  is  required  for  sitting,  and  veins  some- 
what prominent,  indicate  a  long  life ;  the  contrary  to  these  a 
short  one. 
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42.  A  head  small  in  proportion  to  tlie  body;  a  modeiate- 
rized  neck,  n^tber  too  long  and  alender,  nor  too  tliick  and 
Bunk  into  &e  ahoulders ;  wide  aostiiU,  whatever  the  form  of 
nose;  a  large  month;  ears  gristly,  not  fieshy;  teeth  strong 
and  close  set,  not  weak  and  scanty,  are  signs  of  long  life ;  and 
much  more  so  if  new  teeth  come  late  in'life. 

43.  A  broad  chest,  but  rather  drawn  in  than  promineat; 
sboolders  somewhat  round  and  bowed  (as  they  call  it);  a  flat 
stomach ;  a  large  hand,  with  few  lines  in  die  palm ;  a  short 
round  foot ;  thighs  not  very  fleshy ;  and  a  calf  not  dxoojung 
but  firm,  are  ugns  of  longevity. 

44.  Eyes  ratiier  la^;e,  with  an  iris  of  a  greemsh  colour; 
senses  not  too  acute;  a  pulse  slow  in  youth,  but  quicker  ■« 
age  increases ;  a  power  of  holding  the  breath  eanly  and  long ; 
the  bowels  more  cosliTe  in  youth,  and  looser  in  old  i^e,  are 
likewise  all  edgns  of  longevity. 

45.  On  the  connection  between  longevity  and  the  times  of 
nativity  nothing  has  been  observed  worth  recording,  except 
some  astrol<^cal  observations  which  I  disnussed  in  the  Topics. 
An  «ght  months*  child  is  deemed  not  only  not  long-lived,  but 
hot  likely  to  live.  Children  bom  in  the  winter  are  conudered 
to  live  long, 

46.  A  Pythagorean  or  monaatdo  diet  according  to  ihs  stricter 
mles,  or  one  exactly  regulated  like  that  of  Comaro,  seems  to 
have  a  strong  tendency  to  prolong  life.  Yet  on  the  other  hand, 
of  such  as  live  fireely  and  in  the  oonmion  way,  the  greatest  glut- 
tons, and  those  most  devoted  to  good  living,  are  often  found  the 
moet  long-lived.  The  middle  diet,  which  is  esteemed  temperate, 
is  commended,  and  contributes  to  health,  but  not  to  longevity. 
For  the  stricter  diet  generates  few  spirits,  and  those  of  a  elu^ish 
nature,  which  consume  the  body  less ;  and  the  freer  diet 
affords  abundant  nourishment,  which  restotes  the  body  more; 
but  the  middle  ^et  does  neither.  For  where  extremes  are 
pr^ndicial,  the  mean  is  the  best;  bat  where  extremes  are 
beneficial,  the  mean  ia  mostly  worthless.  But  the  strict  diet 
likewise  requires  watching,  lest  the  spirits  being  few  should 
be  oppressed  by  too  much  sleep;  little  ezezdse,  lest  they 
ahouU  be  disctui^^ ;  and  chastity,  lest  they  should  be  ex- 
hausted. But  the  full  diet  on  die  contrary  requires  plenty 
of  sleep,  frequent  exerdse,  and  seasonable  use  of  Tenery. 
Baths  and  cdntmenta  such  as  have  been  in  use  are  more  suited 
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for  luxury  thau  the  proIongatioQ  of  Hfe.  But  all  tlteae  sub- 
jeots  I  frill  discourse  of  more  fully  vrhen  I  come  to  tnqsire 
of  istentiouB.  In  the  mean  time  we  ahould  not  neglect  the  ad- 
vice of  Celtus',  a  wise  aa  well  as  a  learned  phyncian,  who 
■dvises  variety  and  diange  of  diet,  but  with  an  inclination  rather 
to  the  liberal  side;  namely,  ibat  a  man  ahould  at  one  time 
accustom  himself  to  watching,  at  another  to  sleep,  but  oftener 
to  sleep ;  sometimes  fast  and  sometdmes  feast,  but  ofleaer 
feast;  sometimes  strenuously  exert,  sometimes  relax  the  fa- 
cilities of  his  mind,  hut  oftener  the  latter.  But  doobUees  a 
well-regulated  diet  moat  contributes  to  the  prolongation  of 
life ;  and  I  nerer  met  a  very  old  man,  who  on  being  asked 
had  not  observed  aome  peculiarity  of  diet ;  some  one  thing,  scwie 
another.  I  remember  an  old  man  above  a  hundred,  being 
brought  as  a  witneaa  about  some  ancient  prescription,  who  when 
at  the  end  of  his  evidence  he  was  familiarly  asked  by  the  judge, 
**  what  means  he  had  taken  to  live  so  long,"  answered  unex- 
pectedly, and  amidst  the  laughter  of  the  audience,  "  By  eating 
before  I  waa  hungry,  and  drinking  before  I  was  thirsty."  Bat 
of  these  things  (as  I  eud)  I  will  speak  hereafter. 

47.  A  life  spent  in  reli^ous  and  holy  offices  aeema  to  contri- 
bute to  longevity.  This  kind  of  life  is  attended  with  Insure, 
admiration  and  contemplation  of  heavbnly  things,  pure  joys, 
noble  hopes,  salutary  fears,  aweet  aorrowa,  and  lastly,  oon- 
tinued  renewals,  by  observances,  penances  and  atonements, 
which  have  all  a  strong  tendency  to  prolong  life.  And  if 
besides  these  there  is  a  strict  diet  to  harden  the  substance  of 
tlie  body,  and  lower  the  spirits,  no  wonder  if  remarkable 
longevity  ensue;  like  that  of  Paul  the  Hermit,  Simeon  Sty- 
litea  the  columnar  anchorite,  and  many  other  hennits  and 
anchorites. 

48.  Next  to  this  life  comes  that  of  letters,  as  that  of  the 
philoeophera,  rhetoricians,  and  grammarians.  Here  also  life 
is  passed  in  leisore,  and  in  meditatdons  which,  having  no 
relation  to  the  o^rs  of  life,  breed  no  anxiety,  but  delight 
by  their  variety  and  freedom.  These  men  live  as  they 
please,  pasung  their  days  and  hours  in  the  things  they 
like  beat,  and  mostly  in  the  company  of  youth,  which  is 
more  cheerful.  But  there  is  a  great  difference  in  the  longe< 
vity    of   philoeophera,    oocordiiig    to    th^    different   tenets. 
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The  beat  philoeophies  for  the  purpose  we  tbofle  which  have 
stnne  tonch  of  aaperatitioii,  and  deal  with  sublime  coutem- 
phtlioiu,  as  the  FTthagorean  and  Platonic ;  thoBe  UkewiBe 
which  compriBed  within  themaelTes  the  eurrey  of  the  universe, 
the  variety  of  nature,  unboonded,  deep  and  noble  thoughts 
concerning  the  infinite,  the  store,  the  heroic  virtues,  and  the 
like,  were  good,  as  were  those  of  Democritus,  Fhilolaus,  Xeno- 
pbanes,  the  astn^ogers  and  the  stoics ;  and  so  were  those 
which  contwned  no  deep  speculation,  but  from  conunon  sense 
and  conunon  opinions  discussed  questions  calmly  on  either 
side,  without  any  laborious  icquiry.  Such  were  the  sects  of 
Cameades  and  the  academicians,  the  rhetoricians  and  gram- 
marians. But  on  the  other  hand,  plulosopfaies  dealing  with 
troublesome  subtleties,  dt^matic,  weighing  and  wresting 
everything  to  the  standard  of  certain  principles ;  and  lastly, 
those  that  were  crabbed  and  narrow,  were  bad;  and  such  were 
mostly  the  sects  of  the  peripatetics  and  schoolmen. 

49.  A  country  life  is  likewise  adapted  to  longevity.  It  is 
mudi  out  of  doors  and  in  the  open  air,  not  indolent  but  active, 
living  generally  on  &esh  and  home-made  food,  and  free  from 
care  and  envy. 

50.  I  have  also  a  good  opinion  of  a  military  life  in  youth. 
Many  fiunous  warriors  have  certainly  been  long-lived,  as  Cor- 
vinUa,  Camillus,  Xenophon,  Agerilaus,  and  many  others  both 
ancient  and  niodent.  And  it  doubtless  tends  to  longevity  to 
hare  all  things  growing  smoother  and  easier  as  age  comes  on : 
so  that  a  youth  spent  in  toil  may  sweeten  old  age.  The  mili- 
tary passions  likewise,  excited  in  the  detire  for  contest  and  the 
hope  of  victory,  appear  to  me  to  infuse  such  a  warmth  into  the 
■pints  as  is  advantageous  to  longevity. 


MBDICINS8  FOB  THE   PBOLOlfaATIOM  07  LIFE. 


The  present  system  of  medicine  only  regards 
f^^'f  the  preservation  of  health  and  the  cure  of  dis- 
Tnuitioo.  eases;  but  of  the  things  that  properly  relate  to 
longevity  it  makes  little  mention,  and  only  by  the  way.  I 
will  however  set  forth  the  medicines  of  note  in  this  kind, 
namely,  those  that  are  called  "  cordials."  For  it  is  probable 
that  remedies  taken  to  defend  and  fortify  the  heart,  or  more 
correctly  the  spirits,  against  poisons  and  diseases,  may,  if 
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jadiciouely  selected  and  transferred  to  diet,  tend  likewUe  in 
Bome  degree  to  prolong  life ;  and  in  doing  tliis  I  will  not  he^p 
them  pronuscnously  tt^ther,  as  is  usually  done,  but  select 
the  best. 

1.  Gold  ia  osed  in  threo  fonns;  either  in  what  is  called 
potable  gold,  or  in  wine  in  which  gold  has  been  qaencfaed,  or  in 
substance,  as  gold  leaf  and  filings.  With  regard  to  potable 
gold,  it  is  now  given  as  a  strong  cordial  in  dangerous  or 
desperate  maladies  with  tolerable  success.  But  it  appears 
to  me  that  the  spirits  of  salt  by  wluch  the  solution  is  made, 
rather  than  tho  gold  itself,  supplies  the  rirtne  that  is  fbond 
therein ;  but  this  is  carefully  suppressed.  Now  if  gold  could 
be  opened  without  corrosive  waters,  or  by  corTOsive  waters 
(provided  they  had  no  poisonous  qualities)  that  were  after- 
wards well  washed,  I  conceive  it  would  be  a  useful  thing. 

2.  Pearls  are  taken,  either  in  a  fine  powder  or  in  a  kind  of 
paste  or  eolution  made  by  the  juice  of  very  sour  and  fresh 
lemons.  Sometimes  they  are  given  in  aromatic  confectiona, 
sconetimes  in  a  fluid  form.  Pearls  no  doubt  have  aome 
affinity  with  the  shells  wherein  they  grow,  and  petiiiqw  may 
have  nearly  the  same  qualities  as  the  shells  of  crawfish. 

3.  Of  crystals  two  ore  duefly  regarded  as  cordials,  the 
emerald  and  tiie  jacinth ;  which  are  ^ven  in  the  same  forms  as 
pearls,  excepting  that,  as  far  as  I  know,  their  solutions  are  not 
used.  But  I  am  somewhat  suspicious  of  these  glassy  jewels, 
by  reason  of  their  roughness. 

AdDonitkiD.  I  will  n^pntion  afterwards  how  for  and  in  what 
manner  these  things  here  mentioned  may  be  used  with 
advantage. 

4.  Bezoar  stone  is  of  approved  virtue  for  refreshing  the 
spirits  and  raising  a  gentie  perspiration.  The  umoom's  bom 
lus  lost  its  reputation,  yet  it  still  stands  as  high  as  hartshorn, 
the  bone  of  the  st^'s  heart,  ivory,  and  the  like. 

6.  Ambergris  is  one  of  the  best  things  for  soothing  and  com- 
forting the  spirits.  Here  follows  an  enumeration  of  the  nmple 
cordiids,  by  name  only :  their  virtues  being  suffidently  known. 

Hot.  Safiron:  folium  In-  Cold,  Nitre:  roses:  violets; 
dum:  lignum  aloes:  dtron  strawberry  plants:  atrawber- 
rind:  balm:  basil:  clove  gil-  ries:  the  juice  of  sweet  I»- 
lyflowers  :      orange    flowers :     mons :   the  juice  of  (wanges : 
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rosemary:  imnt:  betony:  car-     the  juice  of  apples:   borage: 
dans  benedictiu.  bagloas:  bnmet:  sandal-wood: 

camphire. 
AdowniugB.  Ab  I  am  HOW  discournng  only  of  those  med^ 
ernes  which  may  be  trauBfierred  into  diet,  all  strong  waters 
ftod  chemical  oils  (wluch  as  some  trifler  says  lie  nnder  the 
planet  of  Mars,  and  have  a  violent  and  destmctiye  power), 
nay,  all  acrid  and  pnngent  spices,  are  to  be  rejected ;  and 
it  shoold  be  obserred  how  waters  and  fluids  may  be  oom- 
pomided  from  the  preceding  mmples;  not  phl^^matio  dis- 
tilled waters,  nor  on  the  other  hand  boming  waters  &om 
spirits  of  wine,  bnt  such  as  are  more  temperate,  yet  lively, 
and  emitting  a  grateful  vg^ur. 

6.  I  am  in  eome  doubt  whether  frequent  bleeding  tends  to 
longevity ;  but  I  rather  incline  to  believe  that  it  does,  if  it  be 
turned  into  a  habit,  and  other  things  are  &vourable  thereto. 
For  it  discbarges  the  old  juices  of  the  body  and  lets  in  new. 

7<  Some  wasting  diseases  likewise,  if  well  cured,  do  in  my 
opinion  asust  longevity.  For  the  old  juices  being  consumed 
thej  supply  new  ones ;  and  as  one  says,  "  to  recover  health  is 
to  renew  youth."  It  would  be  well  therefore  to  induce  some 
artificial  diseases,  as  is  done  by  strict  and  emaciating  diets, 
whereof  I  will  speak  hereafter. 

THE  INTENTIONS. 

lajwiMiui  Having  now  finished  the  inqiury  according  to 
uSb.Bd'i'M!  ^^  subjects,  namely,  inanimate  bodies,  v^etables, 
^S^  ''  '^  animals,  and  man,  I  will  draw  nearer  to  the  matter 
TnMttkB.  and  commence  an  inquiry  according  to  intentions ; 
such  as  I  fully  believe  to  be  true  and  proper,  and  as  it 
were  the  pathways  of  mortal  life.  In  tins  part  notlung  of  any 
valne  has  been  hitherto  inquired;  and  men's  thoughts  con- 
cerning it  have  been  superficial  and  unprofitable.  For  when 
on  the  one  side  I  bear  men  talk  of  comforting  the  Natural 
Heat,  and  the  Badical  Moisttire,  of  meats  which  breed  good 
blood,  that  is,  neither  burning  nor  phlegmatic,  and  of  the  re- 
viving and  refreshment  of  the  spirits,  I  suppose  them  to  be 
well  meaning  men  who  talk  thus;  but  none  of  these  things 
are  effectual  for  the  end.  But  when  on  the  other  side  I  hear 
discourses  mi  medldnea  prepared  from  gold  (because  forsooth 
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gold  is  not  Bobject  to  corraption) ;  on  tlie  use  of  precioos  Btones 
to  refresh  tlie  spiritB,  hj  reuoa  of  their  secret  properties  sod 
-brilliaocy;  that  if  tuUams  and  the  quintessences  of  living 
oreatures  ooold  be  received  and  detuned  in  vessele,  there 
would  be  good  hope  of  immortality ;  tliat  the  flesh  of  serpents 
and  deer  by  a  kind  of  sympathy  have  power  to  renew  life,  b^ 
cause  the  one  casta  its  alougb,  the  other  its  horns  (they  should 
have  added  likewise  the  flesh  of  the  eagle,  for  the  eagle  caste 
its  beak) ;  that  a  oertain  man  who  found  an  ointment  buried 
in  &e  earth,  and  anointed  himself  therewith  from  head  to 
foot>  excepting  only  the  soles  of  his  feet,  lived  in  consequence 
300  years,  free  from  all  disease,  except  swellings  on  the  soles 
of  his  feet ;  ihat  Artefitu,  when  he  felt  his  spirit  failing,  drew 
into  himself  the  spirit  of  a  strong  yoong  man,  thereby  killing 
him,  but  continuing  his  own  life  for  many  years  by  means  of 
that  other  man's  spirit ;  when  I  hear  of  fortunate  hours,  ac- 
cording to  the  figures  of  heaven,  in  which  medicines  for  the 
prolongation  of  life  are  to  be  collected  and  prepared;  of 
planetary  seals  by  which  virtues  may  be  extracted  and  brought 
down  from  heaven  to  prolong  life,  and  such  like  fables  and 
Buperstdtions,  I  wonder  exceedingly  that  men  should  be  bo 
demented  as  to  be  imposed  upon  by  them.  Lastly,  I  pity  the 
hard  fortune  of  numkind  in  being  surrounded  on  all  sides  by 
things  frivoloos  and  unprofitable.  With  regard  to  my  own 
Intentions,  I  trust  that  they  both  come  close  to  the  point,  and 
are  far  removed  from  idle  and  credulous  superstitions ;  being 
likewise,  I  conceive,  of  such  a  nature  that  while  posterity  may 
add  much  to  the  things  which  satisfy  these  intentions,  they 
will  find  littie  to  add  to  the  intentions  themselves. 

There  are  however  a  few  things  iba.t  are  yet  of  great 
importance,  whereof  I  would  have  men  forewarned. 

First,  I  am  of  opinion  that  the  duties  of  life  are  preferable 
to  life  itself.  Wherefore,  if  there  be  anything  which  may 
exactly  answer  our  intentions,  yet  interferes  at  all  with  the 
offices  and  duties  of  life,  I  reject  it  I  may  perhaps  make  some 
light  mention  of  things  of  this  Eind,  but  I  by  no  means  intdat 
upon  them.  For  I  do  not  enter  into  any  serious  or  accurate 
discourse  either  of  living  in  caves,  like  the  cave  of  Epimenides, 
where  the  sunbeams  and  changes  of  temperature  never  penetrate ; 
or  of  perpetual  bathing  in  prepared  hqnors ;  or  of  shirts  and 
cerecloths  so  applied  that  the  body  should  always  be  in  a  kind  of 
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case ;  or  of  thick  covers  of  point  on  tlie  body,  after  the  manner 
of  savages ;  or  of  that  exact  r^ulation  of  food  and  diet  which 
makes  the  preeervatioa  of  life  its  sole  object,  to  the  neglect  of 
everytliing  else  (such  ae  that  of  Herodicua  among  the  ancients ', 
and  Comaro  of  Venice  in  our  days,  though  with  more  modera- 
tion); or  of  any  such  straoge,  nice,  and  inconvenient  matters. 
But  I  prescribe  aocb  remedies  and  precepts  as  will  neither  pre- 
vent  the  dntiea  of  life,  nor  hinder  and  embarrass  them  too  much. 
Secondly,  <hi  the  other  hand,  I  warn  men  to  give  up  trifling, 
and  not  to  ima^ne  diat  bo  great  a  work  as  the  stopping  and 
turning  back  of  the  powerful  course  of  nature  can  be  performed 
by  a  morning  draught,  or  die  use  of  some  precious  drug ;  but  to 
consider  it  certain  that  a  work  of  this  kind  must  necessarily  be 
very  laborious,  and  consist  of  many  remedies,  and  those  aptly 
connected  with  one  another.  For  do  man  can  be  bo  dull  as 
to  believe  that  what  has  never  yet '  been  done  can  be  done, 
except  by  means  hitherto  unattempted. 

Thirdly,  I  candidly  admit  that  some  of  the  proposidons  here 
laid  down  have  not  been  proved  by  experiment  (for  my  course 
of  life  permits  not  of  that),  but  are  only  derived,  with  what 
appears  to  me  the  best  reason,  from  my  principles  and  hypo- 
theses (whereof  I  insert  some  and  reserve  others  in  my  mind), 
and  as  it  were  mit  and  dug  out  of  the  rock  add  mine  of 
nature  herself.  Yet  I  have  not  been  careless,  but  (seeing  that 
'  I  was  dealing  with  the  body,  whereof  the  Scripture  says  that 
it  is  above  raiment),  have  used  all  prudence  and  circumspection 
in  proponndbg  each  reruedies,  as,  if  by  chance  they  are  not 
fniitfbl,  are  at  least  safe. 

Fourthly,  I  would  have  men  duly  to  observe  and  distiDguish 
that  the  same  things  which  conduce  to  health  do  not  always 
condace  to  longevity.  For  some  things  which  are  of  use  to 
cheer  the  spirits  and  to  strengthen  and  invigorate  the  functions, 
yet  take  away  from  the  sum  of  life.  Agun,  there  are  other 
things  very  beneficial  in  prolonging  life,  yet  that  are  not  without 
danger  to  the  health  unless  guarded  against  by  proper  means. 
On  these  points  however,  as  occasion  requires,  I  will  not  neglect 
to  exhibit  proper  cautions  and  admonitions. 

Lastly,  I  have  thought  it  right  to  propose  sundry  remedies, 
Bccordii^  to  each  intention,  hut  the  choice  and  order  thereof 
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to  leave  to  discretion.  For  ta  denmbe  exRCtly  the  things  most 
suitable  to  the  different  oonBtitutions  of  bodies,  to  the  different 
kinds  and  respective  ages  of  life,  in  what  order  they  are  to  be 
token,  and  how  their  whole  practioe  is  to  be  administered  and 
governed,  wonld  be  too  long  a  work,  and  unfit  to  be  published. 
In  the  Toi^cs  I  propounded  three  Intentions ;  namely,  the 
Prevention  of  Consumption,  the  Perfecting  of  Repair,  and  the 
Renovation  of  Decay.  But  seung  that  what  I  am  about  to 
say  is  something  more  than  mere  words,  I  will  draw  oat  these 
three  Intentions  into  ten  OperationB : — 

1.  The  first  operation  is  upon  the  apnti,  to  renew  tlidr 
freshness. 

2.  The  second  operation  is  upon  the  exclnaicm  of  ahr. 

3.  The  third  operation  is  upon  the  blood,  and  the  i 
fyii^heat 

4.  The  fourth  operation  is  upon  the  juices  of  the  body. 

5.  The  fifth  operation  is  upon  the  bowels,  for  the  ( 
of  aliments 

6.  The  sixth  operation  is  upon  the  onter  parta  of  the  body, 
for  the  attraction  of  aliment; 

7.  The  seventh  operation  ia  upon  the  aliment  itself,  for  the 
inunuation  thereof. 

6.  The  eighth  operation  is  upon  the  final  act  of  assimilatioii. 

9.  The  ninth  operatitm  ie  upon  the  inteneration  of  the 
parts  after  they  have  begun  to  iij. 

10.  The  tenth  operation  is  upon  the  pupation  o£  the  dd 
Juice,  and  the  substitution  of  new. 

Of  these  operations  the  four  first  belong  to  the  first  inten- 
tion, the  four  next  to  the  second,  and  the  two  last  to  the  tJuid. 

But  as  this  part  concerning  Intentions  points  to  practice,  under 
the  title  of  history  I  will  include  not  only  experiments  and 
observationB,  but  also  counsels,  remedies,  explanations  of  caosea, 
assnmptaons,  and  all  things  relating  thereto. 


THE   OPEBATION  UPON  THE    SPIBITS,  THAT  THBT   HAT  SE- 

TAIN  THEIR  YOUTH  AND   EENEW  THEIE  TIOOUB. 

The  Hittory. 

1.  The  spirits  are  the  i^ents  and  workmen  that  produce 

all  the  effects  in  the  body.     This  appears  manifest  both  by 

general  consent  and  by  innumerable  instances. 
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9.  If  it  were  poerable  for  young  spirits  to  be  put  into  an  cJd 
body,  it  ia  probable  that  this  great  wheel  might  pnt  tlie  lesser 
wheels  in  motion,  and  turn  back  the  conree  of  nature. 

3.  In  every  kind  of  consumption,  whether  by  fire  or  age, 
the  more  Uie  spirit  of  the  tiling,  or  the  heat)  preys  upon  the 
UKHBture,  the  shorter  is  the  duration  of  that  thing.  This  occurs 
everywhere,  and  is  pliun, 

4.  The  sptrite  are  to  be  put  into  soch  a  temperament,  and 
such  a  degree  of  activity  that  (as  one  says)  they  shall  not  drink 
and  absorb,  but  only  sip  the  juices  of  the  body. 

5.  Here  are  two  kinds  of  flames;  the  one  active  but 
weak,  as  the  flame  of  straw  or  chips,  that  coosumrs  and  dis- 
charges lighter  substances,  but  has  little  effect  upon  the 
harder;  the  other  strong  and  steady,  as  the  flame  of  hxge 
timber  and  the  like,  which  attacks  likewise  hard  and  tough 
bodies. 

6.  The  brisk  and  yet  weak  flame  dries  up  bodies,  and  makeb 
them  effete  and  sapless;  whilst  the  strong  flame  softens  and 
melts  thenu 

7.  Of  disnpating  medicines,  some  only  draw  forth  the  thinner 
parts  of  tumours,  and  thereby  harden  them ;  but  some  discuss 
them  vigorously,  and  thereby  soften  them.^ 

8.  Of  pur^ng  and  clearing  medicines  likewise,  some  carry 
suddenly  off  the  more  fluid  parts,  and  some  draw  the  moie 
obstinate  and  viscous. 

9.  The  spirits  should  be  dad  and  armed  with  such  a  heat 
that  they  may  prefer  rather  to  pluck  asunder  and  undermine  the 
hard  and  obstinate  parts,  tban  to  dischuge  and  carry  off  such 
as  are  weak  and  prepared ;  for  by  this  means  the  body  becomes 
fresh  and  flrm. 

10.  The  spirits  should  be  so  tempered  and  ordered,  as  to 
become  in  substance  dense,  not  rare;  in  heat  lasting,  not  eager; 
in  quantity  sufficient  for  the  offices  of  life,  not  redundant  or 
excesrive ;  in  motion  settled,  not  starting  or  irr^ular. 

11.  Vaponrs  evidently  operate  powerfully  upon  the  spirits; 
as  is  shown  by  sleep,  intoxication,  melancholy  and  mirthful 
passions,  and  recovery  of  the  spirits  in  swoons  and  fainting- 
fits by  odours. 

12.  The  spirits  are  condensed  in  four  ways;  by  putting 
them  to  flight,  by  cooling,  by  soothing,  or  by  quieting  them. 
And  fir^t  of  their  condensation  by  flight 
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13.  Whatever  puts  to  flight  from  all  ndes  diives  the  bod;  to 
it«  cenb%,  and  therefore  coadensee. 

14.  Opium  is  by  f&r  the  moat  powerful  and  effeotnd  iaeiM 
for  condensing  the  spirits  hj  flight ;  and  next  to  it  opiates  and 
eoporifics  in  generaL 

15.  The  power  of  opium  to  eoadenae  the  spirits  is  very 
remarkable ;  for  perhaps  three  grains  will  in  a  Bhort  time  bo 
coagulate  them  that  they  cannot  sepaiste,  but  are  quenched 
and  rendered  immoveable. 

16.  Opium  and  similar  drugs  do  not  put  the  spirits  to  flight 
by  their  coldness  (for  they  have  parts  manifestly  warm))  but 
contrariwise  they  cool  by  potting  the  spirits  to  flighL 

17.  The  flight  of  the  spirits  by  means  of  opium  and  opiitea 
is  best  seen  when  they  are  ^plied  externally ;  for  the  Bioritt 
instantly  retire  and  will  retom  no  more,  but  the  port  m<»y 
tifies  and  turns  to  a  gangrene. 

18.  Opiates  give  relief  in  great  pain,  as  the  stone,  a 
amputation  of  a  limb ;  principally  by  putting  the  spirits  to 
flight 

19.  Opiates  draw. a  good  effect  from  a  bad  cause;  for  the 
flight  of  the  spirits  is  bad,  but  the  condensation  thereof  by  tlist 
flight  is  good. 

20.  The  Greeks  imputed  much  to  opium,  both  for  healtli, 
and  prolongation  of  life;  but  the  Arabs  still  more;  ao  tint 
their  higher  medicines  (which  they  call  "  God's  Hands  "^  bare 
opium  for  their  basis  and  principal  ingredient,  with  a  mixture 
of  other  things  to  counteract  and  correct  the  noxious  qualities 
thereof;  such  are  treacle,  roithridate,  and  the  like. 

21.  All  remedies  successfully  used  in  pestilential  and  nu- 
lignant  diseases  to  check  and  curb  the  spirits,  lest  they  becmie 
unruly  and  turbulent,  may  be  advantageously  transferred  to  the 
prolongation  of  life.  For  the  condensation  of  the  spirits,  whidi 
is  best  secured  by  opiates,  is  beneficial  in  both  cases. 

22.  The  Turks  find  opium,  even  in  large  quantities,  innocent 
and  cordial,  eo  that  they  even  take  it  before  a  battle  to  give 
them  court^.  But  to  us,  except  in  small  quantities,  and  with 
strong  correctives,  it  is  fataL 

23.  Opium  and  opiates  are  clearly  found  to  excite  the  sexvsl 
pasnon,  which  shows  their  power  to  strengthen  the  spirits. 

24.  Distilled  water  of  the  wild  poppy  being  donbtiete  > 
mild  opiate,  is  successfully  given  in  surfeit,  fevers,  and  various 
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diseases ;  and  Jet  no  one  wonder  at  the  variety  of  its  use.  Frar 
this  is  CMnmon  to  opiat«a,  as  the  epirita  being  strengthened  and 
oondenaed  will  %ht  agunat  an;  disease. 

85.  The  Turks  use  likewise  a  kind  of  herb,  called  "  coffee>" 
which  they  dry,  grind  to  powder,  and  drink  in  warm  water. 
Hey  affirm  that  it  gives  no  small  vigour  both  to  their  courage 
and  their  wit.  Yet  this  taken  in  large  quantities  will  excite 
and  distnrb  the  mind ;  which  shows  it  to  be  of  a  similar  nature 
to  opiates. 

26.  There  is  a  certmn  root,  celebrated  through  all  the  East, 
called  "  betel,"  which  the  Indians  and  others  use  to  carry  in 
their  months,  and  diew ;  whereby  they  are  wonderfully  re- 
freshed, and  enabled  to  endure  fatigues,  and  throw  off  dis- 
ordere,  and  strengthened  for  sexual  intercourse.  It  appears 
to  be  a  kind  of  narcotic,  because  it  bhtckena  the  teetii  ex- 
ceedii^ly. 

27.  Ttie  use  of  tobacco  has  immensely  Increased  in  our  time. 
It  affects  men  with  a  kind  of  secret  pleasure,  so  that  persons 
once  accustomed  to  it  can  scarce  leave  it  off.  It  tends  no 
doubt  to  reUeve  the  body,  and  remove  weariness ;  and  its  virttie 
is  commonly  thought  to  lie  in  this,  that  it  opens  the  passages 
and  drawa  off  the  humours.  But  it  may  be  more  properly 
referred  to  the  condensation  of  the  spirits ;  for  it  is  a  kind  of 
henbane,  and  manifestly  affects  the  head,  ae  all  opiates  do. 

28.  Homoors  are  sometimes  generated  in  the  body,  which 
are  a  kind  of  opiates  themselves ;  as  is  fonnd  in  some  kinds  of 
melancholy,  wherewith  if  a  man  be  seized,  he  is  very  long- 
lived. 

29.  Simple  opiates,  which  are  likewise  called  narcotics  and 
stupe factives,  ore  opium  itself,  which  ia  the  juice  of  the  poppy, 
the  plant  and  seed  of  the  poppy,  henbane,  mandragora,  hem- 
lock, tobacco,  and  nightshade. 

30.  Compound  opiates  arc,  treacle,  mithridate,  trifera,  la- 
dufiflm  of  Paracelsus,  diacodium,  diascordium,  philomum,  and 
pills  of  houudstongue. 

31.  From  these  observations  certiun  directions  or  advices 
may  be  drawn  for  the  prolongation  of  life,  according  to  this 
intention,  namelyi  the  condensing  of  the  spirits  by  opiates. 

32.  From  youth  upwards,  therefore,  let  there  be  every  year 
a  kind  of  opiate  diet.  Let  it  be  taken  at  the  end  of  May;  for 
in  sommer  the  spirits  are  most  wasted  and  weakened,  and 
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tliere  u  less  fear  of  cold  hnmoun.  Let  the  opiate  be  c^  a 
superior  kind,  not  so  strong  as  those  in  nse,  either  as  to  the 
quantity  of  opitun  or  to  the  proportion  of  very  hot  ingredients. 
Let  it  be  taken  in  the  morning  between  sleeps.  Let  the  diet 
at  the  time  be  more  rimple  and  sparing,  without  wine,  spices, 
or  things  that  produce  vapours.  Iiet  the  medicine  be  taken 
only  on  alternate  days,  and  be  continued  for  a  fortnight 
Such  directions  appear  to  me  to  answer  the  intention  satiB- 
&ctorily. 

33.  Opiates  may  not  only  be  taken  through  the  month,  bat 
likewise  inhaled  in  the  form  of  smoke ;  but  it  should  be  snch  sa 
not  to  excite  the  expulsive  faculty  too  strongly,  nor  draw  oat  the 
humours,  but  only  to  work  upon  the  spirits  within  the  brain  for 
a  short  time.  Wherefore  a  sufiumigation  of  tobacco,  Ugn-aloes, 
dried  leaves  of  rosemary,  and  a  little  myrrh,  inhaled  in  the  morn- 
ing through  the  mouth  and  nostrils,  would  be  very  benefidal. 

34.  In  the  powerful  o{»ates,  as  theriaomn,  milfaridate,  and 
the  rest,  it  woidd  not  be  amiss,  especially  in  youth,  to  take  the 
distilled  waters  rather  than  the  bodies  themselves.  For  in 
distillation  the  vapour  rises,  while  the  heat  of  the  medidne 
generally  setdes ;  and  distilled  waters  in  the  virtues  conveyed 
by  v^tours  are  mostly  good,  in  others  weak. 

S6.  Some  medicines  have  a  degree,  wesk  and  secret,  and 
therefore  safe,  of  opiate  virtue.  These  impart  a  slow  and 
abondant  vapour,  but  not  malignant,  as  opiates  do.  And 
hence  they  do  not  put  the  spirits  to  Bight,  but  yet  they  collect 
and  somewhat  thicken  them. 

36.  The  medicines  that  make  ojnates  are,  first  of  all  safion 
and  its  flowers;  then  Indian  leaf,  ombei^fris,  a  preparation 
of  coriander  seed,  amomum  and  psendamomum,  ligunm  Rho- 
dium, orange-flower  water,  or  better  still,  the  infusion  of  fresh 
orange-fiowers  in  oil  of  almonds,  nutmegs  pricked  full  of  holes 

'  and  soaked  in  roee-water. 

37.  Though  opiates,  as  has  been  mentioned,  are  to  be  nsed 
seldom  and  at  certain  times,  yet  this  secondary  kind  may  be 
taken  frequently  and  in  duly  diet,  and  will  conduce  greatly 
to  the  prolongation  of  life.  An  apothecary  of  Calicut,  by  the 
use  of  amber,  ia  aud  to  have  lived  160  years;  and  the  nobles  of 
Barbary,  where  the  common  people  are  short-lived,  are  found 
by  a  use  of  the  same  means  to  be  long-lived.  Our  own  an- 
cestors, who  were  longer-lived  than  we  are,  made  great  use  of 
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Bafiron,  in  ctkee,  brotiis,  and  the  like.  And  so  mach  for  the 
first  means  of  coadeoBuig  the  spirits ;  namely,  hy  opiates  and 
their  subordinates. 

38.  I  now  come  to  inqntre  into  the  second  way  of  con- 
densing the  spirits,  namely  by  cold.  For  condensation  is  the 
proper  work  of  cold ;  and  it  is  done  without  any  malignity,  or 
unfriendly  quality.  The  operation,  therefore,  ia  safer  than 
by  opiates,  though  somewhat  less  powerful,  if  used  only  at 
intervals,  as  opiates  are.  But  then  since  it  may  be  used  in 
moderation  familiarly  and  as  a  part  of  daily  diet,  it  has  much 
more  power  than  oi»ateB  to  prolong  life. 

39.  Refrigeration  of  tbe  spirits  takes  place  in  three  ways; 
by  respiration,  by  vapours,  or  by  aliments.  Of  these  the  first 
is  the  beat,  but  mostly  out  of  our  power ;  the  second  likewise 
is  strong,  and  yet  within  our  reach ;  tbe  third  is  weak  and 
(arcuitous. 

40.  Air  clear  and  pure,  that  has  nothing  fuliginous  in  it 
before  it  is  inhaled  into  the  lungs,  and  not  much  exposed  to  tbe 
sun's  rays,  best  condenses  the  spirits.  Such  air  ia  found  either 
Ml  d^  mountain  tops,  or  on  plains  open  to  tbe  wind,  yet  some- 
what sheltered  frmn  tbe  sun. 

41.  With  r^ard  to  the  refrigeration  and  condensaHon  of 
sjnrite  by  vapours,  the  root  of  the  operation  I  place  in  nitre, 
as  a  thing  specially  created  for  this  purpose.  To  this  opinion 
I  am  led  by  the  following  considerations. 

42.  Nitre  is  a  kind  of  cold  aromatic,  as  is  apparent  to  the 
seose  ilselfl  For  it  bites  and  tries  tbe  tongue  and  palate  with 
cold,  as  aronmtica  do  with  heat;  and  it  is  the  only  one,  as  far 
as  we  know,  that  does  this. 

43.  Almost  all  cold  things  (at  least  al)  thioga  cold  properly, 
and  not  accidentally,  as  opium)  have  a  weak  and  poor  supply 
of  q>irit ;  and,  on  the  other  hand,,  things  full  of  spirit  are 
almost  all  hot.  Nitre  is  the  only  body  found  in  tbe  vegetable 
world  which  abounds  with  spirit  and  yet  is  cold.  For  cam- 
phor, which  is  full  of  spirit,  and  yet  produces  the  effects  of 
cold,  refrigerates  only  by  accident;  inasmuch  as, being  thin  and 
without  acrimony,  it  assists  perspiration  in  inflammations. 

44.  In  the  practice  of  congealing  and  freezing  fluids  that 
tiaa  lately  come  into  use,  by  applying  snow  and  ice  to  the 
exterior  of  the  vessel,  nitre  is  also  used,  and  no  doubt  excites 
and  etrengtbeos  tbe  congelation.     It  is  true  that  common  bay 
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ealt  is  likewise  uaed  for  this  purpose,  whicli  ratlier  svppliea 
aotiritf  to  the  cold  of  the  snow  than  ^vee  a  coldness  itoelf ;  I 
have  beard  however  that  in  hot  countries,  where  (hen  ia  no 
snow,  congelation  is  produced  by  nitre  alone ;  bat  this  I  have 
not  proved. 

45.  Gunpowder,  which  consists  principally  of  nitre,  is  add, 
when  taken  in  a  draught,  to  inspire  courage,  and  to  be  often  used 
by  soldiers  and  sailon  before  a  battle,  as  opium  is  by  the  Turks. 

46.  Nitre  is  successfully  administered  in  burning  and  pesti- 
lential fevers  to  relieve  and  suMne  their  destrucdve  beats. 

47.  Nitre  in  ganpowder  has  evidently  a  great  aversion  to 
flame,  which  causes  that  wonderful  blast  and  explosion. 

48.  Nitre  is  found  to  be  as  it  were  the  spirit  of  the  earth. 
For  it  is  most  certain  that  any  earth,  though  piu%  aad  unmixed 
with  nitrous  matter,  if  it  be  so  laid  up  and  covered  as  to  be  free 
from  the  rays  of  the  sun,  and  produce  no  vegetable  matter, 
will  collect  a  great  quantity  of  mtre.  And  from  this  it 
appears  that  the  spirit  of  nitre  is  inferior,  not  only  to  the  spirit 
of  animals,  but  also  to  the  spirit  of  vegetables. 

49.  Animals  that  drink  nitrous  water  evidently  grow  fiit> 
which  is  a  sign  of  the  cold  in  nitre. 

50.  Land  ia  most  enriched  by  nitrous  bodies ;  for  all  manure 
is  nitrous,  which  is  a  sign  of  the  spirit  in  nitre. 

51.  From  this  it  appears  that  the  human  spirits  can  be 
cooled  and  condensed  by  the  spirit  of  nitre,  and  made  more 
crude  and  leas  eager.  As  therefore  strong  wines,  spices,  and 
the  like,  inflame  the  spirits  and  shorten  life,  so,  on  tiie  other 
hand,  nitre  composes  and  restrains  the  spirits  and  tends  to 
longevity. 

62.  Nitre  may  be  taken  in  food  with  salt — ten  parts  of  salt 
to  one  of  nitre ;  or  from  three  to  ten  grains  may  be  mixed  in 
morning  broths  or  draughts.  But  in  whatever  way  it  is  token, 
if  it  only  be  in  moderation,  it  b  very  benefitnai  to  longevity. 

63.  As  opium  plays  the  principal  part  in  condennng  the 
spirits  by  flight,  and  has  at  the  same  Ume  its  less  powerful  but 
safer  subordinates,  whidi  may  be  taken  more  frequently,  and 
in  greater  quantity,  as  was  before  mentioned;  so  likewise 
nitre,  which  condenses  the  spirits  by  cold  and  (as  they  say 
now-a-days)  by  a  kind  oSfretcour,  has  its  own  subordinates. 

64.  All  things  which  have  a  somewhat  earthy  smell,  like 
the  smell  of  pure  and  good  earth,  lately  turned  or  dug,   are 
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Bobordinates  to  nitre.  The  prindpal  of  these  are  bon^e, 
bogloooi  langue  de  bomf,  bnmet,  strawberry  plants,  strav 
berriee,  raspberries,  raw  cacombers,  raw  apples,  vine  leaves, 
vine  bnds,  anil  violets. 

55.  Next  to  these  come  those  which  have  a  certain  &esh- 
neea  of  smell,  with  a  certain  inclination  to  heat,  yet  not  entirely 
devoid  of  that  cooling  property.  Such  are  balm,  green  citrons, 
greea  oranges,  distilled  rose-water,  roasted  pears,  and  pale,  red, 
and  mask  rosea. 

56.  It  ehould  be  observed  that  the  stiboi^dinateB  of  nitm 
further  the  intention  better  in  a  raw  than  in  a  cooked  state ; 
because  that  spirit  of  cooling  is  dissipated  by  fire.  They  are 
therefore  best  taken  either  infused  in  liquid,  or  raw. 

57.  In  the  same  way  as  the  condensation  of  the  spirit  by 
the  subordinates  of  opium  is  in  some  degree  performed  by 
smells,  so  likewise  is  that  caused  by  the  subordinates  of  nitre. 
Therefore  the  smell  of  the  pure  and  fresh  earth  in  following 
the  plough,  or  digging  or  weeding,  is  an  excellent  composer  of 
tbe  Sfurits.  Leaves  falling  in  woods  and  hedges  towards  the 
cloee  of  autumn,  and  most  of  all  dying  strawberry  leaves, 
supply  a  good  coolaeea  to  the  sinrits.  The  smell  of  violets, 
wallflowers,  bean-blossoms,  sweet  briar,  and  clary,  taken  while 
they  are  growing,  is  of  a  like  nature. 

58.  I  knew  also  a  nobleman,  who  lived  to  a  great  age,  who 
every  morning,  directly  he  awoke,  had  a  clod  of  fresh  earth 
placed  beneath  his  nose  for  him  to  smell. 

59.  It  is  certain  that  the  cooling  and  tempering  of  the  blood 
by  cold  things,  as  endive,  chicory,  hepatica,  purslane,  and  tbe 
like,  do  as  a  consequence  cool  the  spirits  aho ;  but  it  is  by  a 
slow  and  indirect  process,  whereas  vapours  operate  imnw 
diately. 

So  much  then  for  tlie  condensation  of  tbe  spirits  by  cold. 
The  third  process  of  condensation  was  said  to  be  by  that  whidi 
I  call  the  soothing  of  tbe  spirits ;  &e  fourth,  by  the  quieting  of 
their  alacrity  and  over-activity. 

60.  All  things  soothe  the  spirits  that  are  plea^ng  and 
friendly  to  them,  and  yet  do  not  exate  them  too  much  to  go 
forth ;  bat  contrariwise  induce  a  state  in  which  the  spirits,  being 
as  it  were  contented  with  themselves,  enjoy  their  own  sodety, 
and  betake  theniselves  to  th^  proper  centre. 
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61.  If  you  recollect  tlie  things  before  set  down  aa  eabor- 
dinates  to  opium  and  nitre,  there  is  no  need  of  further  inqouy 
on  this  subjects 

62.  "WiUt  regard  to  the  quieting  of  the  violence  of  the  eiurits, 
I  will  speak  of  it  presently  when  I  ccnne  to  inquire  concenung 
their  motions.  Now,  therefore,  having  spoken  of  the  condensa- 
tion of  spirits  (which  belongs  to  the  substance  of  them),  I  come 
to  ^e  degree  of  heat  therein. 

63.  The  heat  of  the  spirits  should  be,  as  was  saJd>  of  that  kind 
which  is  robtut  but  not  eager,  and  loves  rather  to  undermine 
tough  and  obstinate  parts  than  to  cany  off  the  weak  and  thin. 

64.  We  must  be  cautious  about  B|Mce8,  wine,  and  strong 
drink,  and  use  them  very  temperately,  with  intervals  of  absti- 
nence ;  and  so  likewise  with  r^ard  to  savory,  maijoram,  penny- 
royal, and  all  herbs  which  bite  and  bum  the  palate.  For  they 
supply  to  the  spirits  a  heat  not  operative  but  predatory. 

65.  Those  that  yield  a  robust  beat  are  principally  elecam- 
pane, garlic,  carduua  benedictus,  young  watercress,  germander, 
angelica;,  zedoary,  verrun,  valerian,  myrrb,  e{ukenard,  elder 
flower,  and  chevriL  The  use  of  these  with  care  and  judgment, 
sometimes  in  food,  sometimcB  in  medicines,  will  satisfy  this 
operation. 

66.  It  is  fortunate  likewise  that  the  grand  opiates  are  also 
of  great  service  to  this  operation,  in  that  they  yield  by  compo- 
sition such  a  heat  as  is  desired,  but  can  scarce  be  obtuned,  from 
nmples.  For  the  introduction  of  those  intensely  hot  things 
(as  spurge,  pellitory,  stachys-agra,  dragonwort,  pistachio  nut, 
castor  oil,  aristolochinm,  opopanax,  ammoniac,  gum  re»n,  and 
the  like,  which  cannot  be  taken  ioternally  by  themselves), 
to  counteract  the  narcotic  power  of  ofuum,  eonstitates  th^ 
temper  of  medicine  which  is  now  required;  as  is  well  shown  in 
tlus,  that  theiiacum,  mithridate,  and  the  rest,  are  not  acrid  and 
do  not  bite  the  tongue,  but  have  only  a  slight  bitterness  and  a 
strong  scent,  and  only  betray  their  heat  in  the  stomach,  and  in 
their  subsequent  operations. 

67.  The  sexual  appetite  often  excited,  but  seldom  gratified, 
conduces  likewise  to  this  robust  heat  of  the  sfnrits ;  aa  also  do 
some  other  passions,  of  whidi  I  will  speak  hereafter.  And  so 
much  for  the  beat  of  the  spirits  in  relation  to  the  prolongation 
of  life. 

68.  Of  the  quantity  of  die  spirits,  that  they  be  not  ex- 
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abcrant,  aod  given  to  ebuUitions,  but  rather  etinted  and 
moderate  (for  a  small  flame  does  not  ytey  so  much  as  a  hage 
one),  the  inquiry  will  be  short 

69.  It  seeow  to  be  approved  hj  experience  that  a  spore  and 
almost  Pythagorean  diet,  such  as  is  prescribed  by  the  stnctar 
orders  of  monastic  life,  or  ^e  institutionB  of  hermits,  whidi 
regarded  want  and  penury  as  their  rule,  produces  longeTity. 

70.  To  this  kind  <^  life  belong  water-drinking,  a  hard  conch, 
eold  ur,  a  spare  diet  (that  is,  of  herbs,  fruits,  flesh,  and 
fish,  potted  sod  salted  rather  than  fresh  and  hot),  a  hair  shitt, 
frequent  fasdngs,  frequent  watehings,  few  sensual  [Jeasores, 
and  the  like.  For  all  these  diminish  the  spirits  and  reduce 
them  to  such  a  quantity  as  is  only  enough  for  the  offices  of 
life ;  whence  th^  depredation  is  lees. 

71.  But  if  die  diet  shall  be  a  little  more  generous,  and 
without  80  much  rigour  and  mortification,  yet  so  long  as  it  is 
r^pilar  and  consistent,  it  produces  the  same  result.  Fur  in 
fiames  likewise  we  see  that  a  s<xnewhat  greater  flame,  if  it  be 
steady  and  calm,  consumes  less  of  its  fuel  than  a  ranaller  flame 
that  is  blown  about,  and  alternately  strong  and  weak.  The 
re^men  and  diet  of  Comaro  of  Veoioe  has  demonstrated  this 
well,  seeing  that  for  so  many  years  he  ate  and  drank  by  exact 
weight,  whereby  he  exceeded  100  years  of  age,  with  his 
strength  and  senses  unimpured. 

72.  We  ahoold  likewise  take  care  that  a  body  fully  nourished, 
and  not  reduced  by  any  of  these  spare  diets,  does  not  neglect 
a  seasonable  use  of  sexual  intercourse,  lest  the  spirits  grow  too 
full,  and  soften  and  destroy  the  body.  So  much  therefore  for 
a  moderate,  and  as  it  were  frugal,  quadtity  of  sjurita. 

73.  Next  follows  the  inquiry  for  reBtrolning  the  motions  of 
the  spirits;  for  motion  evidently  alternates  and  inflames  them. 
This  restraint  is  efl*ected  in  three  ways;  namely,  by  sleep, 
by  avoiding  strong  labour,  too  much  exercise,  and  all  fatigue, 
and  by  controlling  uneasy  afiectlons.  And  first  concerning 
sleep. 

74.  l^e  story  goes  that  Fpimenides  slept  many  years  in  a 
cave  without  needing  any  food;  for  in  sleep  the  spirits  are 
less  predatory. 

75.  Experience  tells  us  that  some  uiiroals,  as  dormice  and 
bats,  sleep  through  the  whole  winter  in  holes  and  comers ;  such 
power  has  sleep  to  stop  vital  consumption.     The  same  likewise 
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ia  thought  to  be  the  case  with  hees  and  drooee,  tiiough  some- 
timGH  depriTed  of  their  honey ;  also  widi  hutterflies,  and  fliee. 

76.  Sleep  after  dinner,  wherein  vapoun  not  nnpleaung  (u 
being  only  the  first  dews  of  food)  rise  to  the  head,  is  good  for 
the  spirits,  bat  bad  and  pr^adidal  to  all  other  things  that 
relate  to  the  health.  In  extreme  old  age  however  the  same 
principle  holds  with  regard  to  food  and  sleep,  for  both  should 
be  taken  frequently,  though  little  at  a  time.  And  at  the  very 
end  of  life,  mere  rest,  and  a  kind  of  perpetual  repose,  is  good, 
especially  in  the  winter. 

77.  Bnt  88  moderate  sleep  tends  to  longevity,  ao  mnch  more 
if  it  be  calm  and  andieturbed. 

78.  The  procurers  of  calm  steep  are  violeta,  lettuce  (esps- 
cially  when  boiled),  syrup  of  dry  roses,  safiron,  balm,  apples 
eaten  at  bedtime,  and  a  malmsey  toast,  espeiMally  if  first  infused 
in  musk  rose?.  It  would  be  useful  therefore  to  make  up 
some  pill  or  small  draught  of  these  compounds,  and  take  it 
familiarly.  Things  likewise  which  close  up  firmly  the  mouth 
of  the  stomach,  as  a  preparation  of  coiiauder  seed,  quincei, 
and  roost  pears,  induce  sound  sleep.  But  above  all  for  young 
men,  and  especially  for  those  who  have  strong  stomachs,  a  good 
drink  of  oold  water  at  bedtime  is  benefidoL 

iDjurcii™.  Of  voluntary  or  procured  trances,  and  ol 
thoughts  intent  and  profound  (provided  they  are  not  un- 
comfortable), I  know  nothing  certain.  They  contribute  no 
doubt  to  this  intention,  and  condense  the  spirits,  even  more 
powerfully  than  sleep;  seeing  they  lull  and  suspend  the 
senses  as  much,  or  even  more.  Of  these  make  further 
inquiry.     And  so  much  for  sleep. 

79.  With  regard  to  motion  and  exercises;  fatigue  and  all 
motion  and  exercise  that  is  too  rapid  and  violent,  as  running, 
games  at  ball,  fencing,  and  the  like,  are  injurious;  as  also  tboae 
exercises  in  wMch  our  strength  isvezCrted  and  atrained  to  the 
utterraOBt,  as  leaping,  wrestling,  and  the  like*  For  it  is  certuo 
that  the  spirits  being  distressed  either  by  swiftness  of  the  tuo- 
tion  or  extreme  efforts,  beoome  afterwards  more  active  aii 
predatory.  On  the  other  hand,  exercises  which  provoke  a  iikv 
tion  tolerably  strong,  yet  not  too  rapid,  or  requiring  the  utter- 
most strength,  such  as  dancing,  archery,  riding,  j^aying  >t 
bowls,  and  the  like,  are  not  injurious  but  rather  beneficial 
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Z  Bov  come  to  the  sffeotions  and  passions  of  the  mind,  to 
Bee  which  of  them  are  prtgudicial  to  longevity,  which  profit- 
able. 

80.  Great  joys  attenuate  and  difiiue  the  spirits,  and  shorten 
life ;  ort^ary  cheerfubiesa  strengthens  the  spirits,  by  calling 
them  oat,  and  yet  not  waiting  them. 

81.  Sensnal  impressions  of  joys  are  bad;  nuninations  of  joys 
in  the  memory,  or  ^prehensions  of  them  in  hope  or  imagiofr- 
tion,  are  good. 

82.  Joy  suppressed  and  sparingly  communicated  comforta 
the  spirits  more  than  joy  indulged  and  published. 

83.  Grief  and  sadness,  if  devoid  of  fear,  and  not  too  keen, 
rather  prolong  life;  for  these  contraot  the  spirits,  and  are  a 
kind  of  condensation. 

84.  Great  fears  shorten  life.  For  though  both  grief  and 
fear  distress  the  spirit,  yet  grief  causes  only  a  simple  contrac- 
tion ;  whereas  fear,  through  cares  respecting  the  remedy  and 
hopes  intermixed,  causes  a  turmoil  and  vexation  of  the  spirits. 

65.  Suppressed  anger  is  likewise  a  kind  of  vexation,  and 
Btakes  the  spirit  to  prey  upon  the  juices  of  the  body.  But 
anger  indulged  and  let  loose  is  benefidal,  like  those  medidnes 
which  induce  a  robust  heat. 

86.  Envy  is  the  worst  passion,  and  preys  on  the  spirits, 
which  again  prey  on  the  body.  And  it  is  so  much  the  worse, 
because  it  is  always  at  work,  and  (as  they  say)  keeps  no  holi- 
days. 

87.  Compasnon  for  another  man's  misfortune,  which  does 
not  appear  likely  to  befall  ourselves,  is  good.  But  that  which 
may  by  some  similitude  be  reflected  on  the  person  pitying  is 
bad,  because  it  excites  fear. 

88.  A  light  shame  hurts  not,  because  it  slightly  contracts 
the  spirits  and  then  difiuses  them;  and  therefore  bashful  persons 
are  generally  long-lived.  But  shame  for  a  great  disgrace,  and' 
oC  long  continuance,  contracts  the  spirits  even  to  snfibcation, 
and  is  pernicious. 

89.  Love,  if  not  nnfortusStte,  and  too  deeply  wounding,  is 
a  \dad  of  joy,  and  is  subject  to  the  same  laws  as  were  haA  down 
for  joy. 

90.  Hope  is  of  all  a£feotiona  the  most  nsefiil,  and  contributes 
most  to  prolong  life,  if  it  be  not  too  often  disappointed,  but 
feed  the  imagination  with  the  proepect  of  good.     They  there- 
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fore  -who  set  up  and  propose  some  definite  end  as  th^  mark  in 
life,  and  continnallj  and  gradually  advance  thereto,  are  mostly 
long-lived ;  insomuch  that  when  the;  arriTe  at  the  sninmit  of 
their  hopes,  and  have  notlung  more  to  look  forward  to,  they 
commonly  droop  and  do  not  long  survire;  bo  that  hope  appears 
to  be  a  kind  of  leaf-joy,  which  may  be  sja«ad  out  over  a  vast 
surface  like  gold. 

91.  Admiration  and  light  contemplation  are  of  very  great 
effect  in  prolonging  life.  For  they  detiua  the  spirits  on  plea^ng 
subjects,  and  do  not  penmt  them  to  become  tumultuous,  un- 
quiet, and  morose.  And  hence  all  contemplators  of  nature, 
who  had  BO  many  and  auch  great  wonders  to  admire,  as  Dc- 
mocrituB,  Plato,  Farmenidee,  and  ApoUoniua,  were  long-Uved. 
The  rhetoricians  likewise,  who  did  but  taste  matters  lightly, 
and  busied  themselves  rather  about  light  of  speech  than  the 
darkness  of  things,  as  Crorgias,  Protagoras,  Isocrates,  and  Se- 
neca, were  long-lived.  And  certunly  as  old  men  are  gene- 
rally talkative  and  garrulous,  so  talkative  persons  very  often 
grow  to  a  great  age ;  for  it  betokens  a  light  contemplation,  and 
one  that  does  not  greatly  distress  or  vex  tbe  spirits;  whereas 
subtle,  acute,  and  e^er  inquisition  shortens  life;  for  it  fiitigues 
and  preys  upon  the  spirits. 

So  much  then  for  the  motion  of  the  siurits  by  the  affections 
of  the  mind.  Bat  I  will  add  some  other  general  observatiooB  on 
the  spirits,  which  do  not  iall  under  the  preceding  division, 

92.  Particular  care  should  be  taken  that  the  spirits  are  not 
too  often  dissolved.  For  attenuation  precectes  dissolution,  and 
the  spirit  once  attenuated  ia  not  easily  recovered  again  and  cod- 
denaed.  Dissolution  is  caused  by  too  great  labours,  too  violent 
affections  of  the  mind,  too  prof\ise  perspirations,  too  laige  eva- 
cuations, warm  baths,  and  intemperate  or  unseasonable  gratifi- 
cation of  lust;  also  by  too  many  oarea  and  disquietudes,  and 
anxioua  expectations;  and  lastly  by  malignant  diseases,  and 
severe  puns  and  anguish  of  the  body.  All  which  should  (u 
indeed  the  common  physicians  advise)  be  as  &r  as  posmble 
avoided, 

93.  The  spirits  are  delighted  both  witii  things  accustomed, 
and  with  things  new.  But  it  contributes  wonderfully  to 
preserve  the  vigour  of  the  spirits  if  we  neither  use  ouBtomary 
thinga  till  they  glut,  nor  new  tlunga  before  we  feel  a  lively 
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ftud  vigorooa  aj^tite  for  tliein.  Care  and  jodgment  there- 
fore should  be  emfJoyed  to  break  off  customs  before  Uioy  be- 
come tiresome ;  and  to  curb  tlie  desire  of  new  tbings  for  a 
seaBon  till  it  becomes  nore  strong  and  quick.  Moreover,  the 
conrae  of  life  should,  if  posable,  be  so  ordered  that  it  may  have 
many  and  various  restorations ;  and  the  spirits  may  not  grow 
torpid  by  perpetual  intercourse  frith  &e  same  things.  Tar 
though  Seneoa'  sud  well,  "  A  fool  is  always  beginning  to 
tivc,"  yet  this  folly,  like  many  others,  contributes  to  longevity; 

94.  It  is  to  be  observed  with  regard  to  the  spirits  (although  the 
contrary  coarse  be  commonly  followed),  that  when  men  perceive 
thdr  spirits  to  be  in  a  good,  calm,  and  healthy  state  (wluch 
may  be  known  by  a  quiet  and  cheerful  disposition  of  mind), 
they  should  cherish  and  not  change  them ;  but  if  the  spirits  are 
in  a  disturbed  and  untoward  state  (as  will  be  shown  by  sadness, 
heaviness,  and  other  indisposition  of  mind),  they  should  at  once 
subdue  and  alter  them.  N'ow  the  spirits  are  continued  in  the 
same  state  by  restnunt  of  the  afiections,  temperance  of  diet, 
abstinence  from  sexual  intercourse,  refraining  from  labour,  and 
moderate  rest.  They  are  overpowered  and  altered  by  the 
contrary ;  namely,  by  violent  affections,  profuse  feasting,  im- 
moderate inddtgcnce  of  the  sexual  appeUte,  arduous  labours, 
intense  study,  and  business.  It  is  however  the  common  prac- 
tice of  men,  when  they  are  the  most  merry  and  best  disposed, 
to  apply  themselves  most  to  feasting,  love,  labour,  contentions, 
and  business.  But  if  a  man  should  wish  for  long  life,  he  onght 
(though  it  may  seem  strange)  to  adopt  the  contrary  syslem; 
for  good  spirits  should  be  cherished  and  continued,  spirits  ill 
dispoeed  should  be  discharged  and  altered. 

95,  Ficinus  says  well,  "  That  old  men,  to  comfort  their 
spmtB,  ^ould  frequently  recall  and  ruminate  on  the  acts  of 
their  childhood  and  youth." '  Such  remembrance  is  no  doubt 
the  peculiar  recreation  of  all  old  men;  and  hence  it  is  that 
they  delight  in  the  sotuety  of  th^  old  schoolfellows,  and  lov6 
to  visit  the  places  of  their  education.  Vespasian  indeed  bad 
this  feeling  so  strong,  that  when  he  was  emperor  he  could  no 
way  faring  himself  to  change  tu«  father's  house,  humble  though 
it  was,  lest  he  should  lose  nght  of  fomiliar  objects  and  the 
leoollection  of  bis  boyhood.    Hay,  he  used  on  holidays  to  drink 

•  Sen.  1^  la;  •  nOam,  De  VlC  FMd.  s. 
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out  of  ft  wooden  cnpi  tipped  wttli  aUver,  which  had  belooged 
to  hiB  gnmdmother.* 

96.  The  tiling  drnve  all  others  most  pleaang  to  the  spirits 
ia  ft.  continiial  advance  to  the  ]>etter.  Yonth  and  manhood 
ahould  therefore  be  bo  ordered  as  to  leave  new  comforts  for  old 
age,  whereof  the  priad{Md  is  moderate  rest.  And  therefore  old 
men  in  honourable  places  who  do  not  retire  to  a  life  of  leisure, 
offer  violence  to  themselvefl.  A  remarl^able  instance  of  tluB  is 
found  in  the  case  of  Cassiodimu,  who  had  bo  much  authority 
with  the  Gothic  kings  of  Italy  that  he  ^>peBred  to  be  tbe  aoul 
and  life  of  their  affiurs ;  yet  afterwardB,  when  nearly  eighty 
yeara  of  age,  he  retited  into  a  monastery,  where  he  lived  to  be 
a  hundred.  Herein,  however,  two  oaationB  are  required ;  one, 
that  they  do  not  watt  till  the  body  is  entirely  worn  out  and 
diseased,  for  in  such  bodies  all  change,  even  for  the  better, 
accelerates  death ;  the  other,  that  they  do  not  ^ve  themselves 
up  to  mere  inertness,  but  have  something  to  entertun  the 
minds  and  thoughts  in  a  quiet  way ;  for  whioh  the  best  kind  of 
amusement  is  reading,  and  next  building  and  planting. 

97.  liostly,  the  same  action,  epdeavour,  snd  labour,  which  if 
undertaken  cheeriully  and  with  good  will  re&eshes  the  Bjaritt, 
if  it  be  attended  with  aversion  and  dislike  preys  upon  and 
prostrates  them.  It  will  therefore  promote  longevity  if  a  nun 
either  so  arrange  his  life  that  it  shall  be  free,  and  pass  as  he 
likes,  or  else  obtun  such  command  over  hia  nuod  that,  what- 
ever neoessi^  fortune  may  impose,  it  may  rather  lead  than 
drag  him. 

98.  Nor  must  it  be  forgotten,  as  bearing  on  the  govemmeiit 
of  the  affections,  that  especial  care  is  to  be  pud  to  the  mouth 
of  the  stomocb,  chiefly  to  prevent  it  &om  being  too  much 
relaxed.  For  this  part  has  more  power  over  the  affectuKU, 
eepedally  the  duly  ones,  than  either  the  heart  or  the  l»un; 
excepting  only  each  aa  are  caused  by  powerful  vapours,  as  in 
drunkenness  and  melancholy. 

99.  So  much  then  (ox  tbe  operation  upon  the  spirits,  thst 
they  may  retain  their  youth  and  renew  their  freahnesa ;  which  I 
have  pud  the  more  attention  to,  because  phyaiciaos  and  other 
authors  are  moetly  silent  on  these  operations ;  but  j^indpsUj 
because  the  operation  upon  the  spirits  for  the  renewal  of  them 
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is  tho  easiest  and  most  compendious  way  to  tlie  proloBgadon  of 
life.  And  it  is  most  oompendiooa  for  two  reasolu;  the  one, 
because  the  sinrits  act  compendiously  on  the  boiy ;  the  other, 
because  vapours  and  affections  act  compendiously  on  ^  sjuiksf 
BO  that  these  go  to  thdr  end  as  it  were  in  a  stiaight  liue,  other 
things  more  (nrouitoudy. 

n. 

TBM  OPBBATION  DTOH  TSB  BXCLUSIOH  OV  THS  AIB. 

Thi  BUtoiy. 

1.  Exclodon  c^  die  external  lur  tends  in  two  ways  to  pro- 
long life.  First,  because  most  of  all  things,  nest  to  the  in- 
ternal spirit,  the  external  air  (although  it  is  is  life  to  the 
human  spirit,  and  contributes  very  mueh  to  beahh)  preys 
upon  the  juices  of  the  body  and  hastens  its  deuccation ;  whence 
the  exclusion  of  the  ur  conduces  io.  lobgeyity. 

2.  The  second  effect  of  the  excbision  of  the  air  is  much 
more  deep  and  subtle ;  namely,  that  the  body  being  closed  np^ 
and  not  perspiring,  detains  the  spirit  within,  and  turns  it  upon 
the  harder  parts  of  the  body,  which  are  thereby  rendered  soft 
and  tender. 

3.  The  reason  of  this  [process  is  expliuned  in  the  desiccation 
of  inanimate  bodies.  And  it  may  be  taken  for  an  iniallible 
au<Hn,  that  the  emismon  of  the  spirit  dries  bodies,  bat  the 
detention  thereof  melts  and  softens  them.  And  it  may  be 
farther  assumed  that  all  heat  properly  attenuates  and  moistens, 
hot  contracts  and  dries  only  by  accident 

4.  A  life  in  caves  and  holes,  where  the  rays  of  the  son  do 
not  enter,  may  perhaps  tend  to  longevity ;  for  the  ur  of  itself, 
uaezcited  by  heat,  has  not  much  power  to  prey  upon  the  body. 
Certainly,  on  looking  back,  it  appears  from  many  remains  and 
monumente  that  the  size  and  stature  of  men  were  aniaently 
much  greater  than  they  have  been  since,  as  in  Sicily  and  some 
other  places;  and  such  men  generally  lived  in  caves.  Ifow 
there  is  some  affinity  between  length  of  age  and  largeness  o£ 
limbs.  The  cave  of  Epimenides  likewise  passes  current  among 
the  fables.  And  I  suspect  that  the  life  of  the  columnar  ancho- 
rites was  Bomediing  like  the  life  in  caves,  for  there  neither  the 
rays  of  the  sun  penetrated,  nor  did  the  ur  admit  of  great  changes 
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or  ineqn^tiefl.  It  is  certain  that  both  the  SimeonB,  Diru^ 
Saba,  and  other  stylitea,  were  very  long-lived.  Modem  an- 
chorites likewise,  ehat  up  within  walla  or  pillars,  are  often 
found  long-lived. 

5.  Next  to  the  life  in  caves  is  the  life  on  mountuns.  For 
as  the  heat  of  the  sun  does  not  penetrate  into  cavee,  so  on  tlie 
tops  of  mountuns,  where  there  is  no  reflection,  it  has  lew 
power.  Bat  this  most  be  understood  of  mountains  where  the 
ur  b  dear  and  pure ;  that  is,  where  from  the  dryneaa  of  tlie 
Tallies  mista  and  vapours  do  not  ascend;  as  in  the  mountains 
that  surround  Barbary,  where,  even  at  the  present  day,  men 
often  live  150  years,  as  I  have  observed  before. 

6.  Now'ur  of  this  kind  in  caves  and  mountains  has  of 
its  own  nature  little  or  no  predatory  power.  But  ur  such  as 
ours  is,  rendered  predatory  by  the  heat  of  the  sua,  ahonld 
as  mnch  as  possible  be  excluded  from  the  body. 

7.  The  air  is  kept  off  and  excluded  in  two  ways;  first,  by 
closing  the  pores ;  secondly,  by  filling  them  np. 

6.  Closing  of  the  pores  is  asusted  by  coldness  of  the  ur 
itself,  by  nakedness,  which  hardens  the  skin,  by  washing  in 
cold  water,  and  by  astringents  applied  to  the  skin,  as  mastich, 
mytrb,  and  myrtle. 

9.  But  this  operation  will  be  much  better  served  by  batH 
seldom  used  however  (especially  in  snnuner),  consisting  c^  sucb 
astringent  mineral  waters  as  may  be  safely  applied ;  such  as 
chalybeate  and  vitriol  waters ;  for  these  powerfully  contract 
the  skin. 

1&  As  for  filling  up  the  pores,  paints  and  such  like  thick 
UDCtuoua  substances,  and  (which  may  be  most  convenlbntlf 
used)  oil  and  fat  things,  no  less  preserve  the  substance  of  tbe 
body  than  oil  colours  and  varnish  preserve  wood. 

11.  The  ancient  Britons  painted  themselves  with  woad,uii] 
were  extronely  long-lived.  The  Picts  likewise  had  the  same 
custom,  and  are  even  supposed  by  some  to  have  derived  tlieii 
name  &om  it. 

12.  At  this  day  the  natives  of  Bradl  and  Vir^nia  use  1o 
point  themselves,  and  are  said,  especially  the  former,  to  be 
Tery  long-lived;  insomuch  that  five  years  ago  the  French 
Jesuits  met  with  some  of  them  who  remembered  the  building 
of  Femamburg,  which  happened  120  yeara  befcov,  they  hwig 
then  grown  up. 
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13.  JohaimeB  de  Temporibns,  who  is  aud  to  Itave  reached 
the  age  of  three  himdred,  on  bong  asked  how  he  had  preserved 
huuselT,  is  reported  to  have  answered,  "  Bj  oil  without,  and 
honey  within." 

14.  The  Irish,  espedally  the  wild  Irieb,  are,  even  to  this 
day,  Tery  long-lived.  In  truth,  the;  say  that  within  these 
few  years  the  Countess  of  Desmond  Uved  to  140,  and  shed 
her  teeth  three  times.  Now  the  Irish  have  a  custom  of  stand- 
ing naked  before  the  fire,  and  mbHng  and  as  it  were  pickling 
themselves  with  old  salt  butter. 

15.  These  same  Irish  are  accustomed  to  wear  shirte  and 
linen  mbbed  with  saffron,  which,  though  it  was  introduced 
to  prevent  putrefaclion,  yet  I  conmder  tends  to  lengthen  lif& 
For  aaffiron  is  the  best  thing  I  know  for  the  skin,  and  to  com- 
ibrt  the  flesh,  seeing  it  is  a  wonderful  astringent,  and  has  be- 
rides  an  inlinesa  and  subtle  beat  withont  any  acrimony.  Indeed 
I  remember  an  Englishman  who;  on  crosring  the  Channel  with 
a  bag  of  saffron,  to  avoid  paying  duty,  carried  it  for  conceal- 
ment around  his  stomach,  and  although  before  he  had  always 
been  very  sea-sick,  he  was  this  time  quite  well  and  felt  no 


16.  Hippocrates'  advises  to  wear  clean  clothes  next  to  the 
skin  in  winter,  but  foul  and  smeared  with  oil  in  summer.  The 
reason  whereof  appears  to  be,  that  in  summer  the  spirits 
exhale  most,  and  therefore  the  pores  of  the  skin  should  be 
stopped. 

17.  I  jndge  therefore  that  to  anoint  the  skin  externally 
with  oil,  either  of  olives  or  sweet  almonds,  contributes  above 
eveiything  to  longevity.  The  anointing  should  take  place 
every  morning  on  rising ;  the  oil  should  be  mixed  with  a  little 
bay  salt  or  saffron.  It  should  be  done  lightly  with  wod  or  a 
soft  sponge,  so  as  not  to  drop  upon  the  body,  bnt  only  to 
touch  and  moisten  the  skin. 

18.  It  is  certun  that  all  liquids,  even  those  of  on  oily  nature, 
if  in  large  quantities,  draw  something  out  of  the  body ;  but,  on 
the  other  hand,  in  small  quantities  they  are  absorbed  by  the 
body.  The  anointing  therefore,  as  I  said,  should  be  light,  <x 
the  shirt  itaelf  should  be  smeared  with  olL 

19.  It  may  perhaps  be  ol^eoted  that  this  anointing  with 

■  Hin>ocr.  dc  SdiibTi  Dhett. 
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oil  here  recommended  (though  it  has  never  been  need  by  otir- 
selves,  and  has  been  left  off  by  the  Italiane)  waa  formerly 
familiar  to  the  Greeks  and  Bomans,  and  part  of  their  diet; 
and  yet  they  were  not  more  long-lived  than  the  men  of  tlus 
age.  But  to  this  it  may  be  justly  answered,  that  oil  was  only 
used  after  bathing,  except  perhaps  by  the  athletes ;  and  hot 
baths  are  oa  contrary  to  this  operation  as  anmntinga  are  Javoor- 
able  to  it;  for  the  foAner  opens  while  the  latter  doses  the 
pores.  Baths  therefore,  without  subsequent  anointaog,  are 
very  bad;  but  anointing  without  bathing  very  good.  Besides, 
thifl  ancunting  was  practised  rather  as  a  luxuiy,  or  (to  view  it 
in  its  best  light)  for  the  sake  of  health ;  and  with  no  relatkn 
to  longevity.  Therefore  they  at  the  same  tiime  used  precious 
ointments,  which,  though  agreeable  and  pleasant  in  themselves, 
are  hurtfid  to  this  intention  by  reason  of  th^  beat ;  ao  that 
Yirgil  was  right  in  speaking  of  the  use  of  casia  as  corrupting 
the  use  of  dear  oil.* 

20.  Anointing  with  oil  in  winter  contributes  to  health  by 
•xcluding  the  cold ;  in  summer,  it  helps  to  detain  the  spirits 
and  inevent  the  dlsBolution  of  them,  and  to  repd  the  force  of 
the  air,  which  is  then  most  predatory. 

21.  AsMntiiig  with  oil  being  one  of  the  most  powerful  ope- 
rations  to  advance  longavity,  I  have  thought  it  right  to  add 
some  cautions,  lest  it  endanger  the  health.  These  are  four 
in  ntunber,  answering  to  the  four  inconveniences  which  may 
follow  thereon. 

22.  The  first  inconvenience  is,  that  by  keejung  in  perspi- 
rations it  may  engender  diseases,  from  excrementitions  homoors. 
The  remedy  to  be  employed  for  this  is  by  purges  and  dyeters, 
so  that  a  proper  discharge  may  be  obtuned.  For  it  is  certwn 
that  discharge  by  perspiration  is  mostly  good  for  the  health, 
but  bad  for  longevity.  But  moderate  purgatives  act  upon  the 
humours,  and  not  as  perspiration  does,  npon  the  spirits. 

23.  The  second  inconvenience  is,  that  it  may  make  Ae  body 
hot  and  inflamed.  For  the  spirit  bdng  shut  in  and  prevented 
irom  perspiring  is  more  fervent  The  remedy  for  this  is  a  diet 
mostly  of  a  cooliag  sature^  and  medicines  with  cooling  ^t^ 
perties  to  be  taken  at  certain  times.  But  of  these  I  will  pre- 
sently inquire  in  the  operation  upon  the  blood. 

■  Nw  cilia  Uquldl  cornuDpltnr  unu  olIrL — Gtery.  U.  466. 
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34.  The  third  inconTenience  is,  that  it  may  oppress  the 
head.  For  all  doMDg  of  the  pores  externally  strikea  back  the 
vapoQTB,  and  sends  them  to  the  head.  This  may  he  completely 
remedied  by  pDi^tives,  especially  clysters,  by  firmly  closing 
the  mouth  of  the  stomach  with  astringents,  by  combing  and 
rubbing  the  head,  and  also  washing  it  with  convenient  lies  to 
cause  an  exhalation,  and  by  not  neglecting  good  and  soitabte 
exercise  to  create  a  slight  perspiration  from  the  ekin, 

25.  The  fourth  inconvenience  is  a  more  subtle  evil ;  namely, 
that  the  spirit  detained  by  the  closing  of  the  pores  may  poe- 
aibly  multiply  itself  too  much;  because,  when  it  does  not 
escape,  and  new  spirit  is  being  continually  generated,  the  spirit 
increases  too  much,  and  may  thus  become  more  predatory 
on  tbe  body.  But  tliis  is  not  exactly  the  case ;  for  all  spirit 
(wluoh  like  flame  is  &nDed  by  motion)  by  being  shut  up 
becomes  languid,  and  therefore  less  active  and  less  able  to 
propagate  itself;  hotter,  no  doubt,  as  flame  is,  but  slow  in 
motion.  But  this  inconvenience  also  may  be  remedied  by  an 
OCcamonal  mixture  of  cooling  medicines,  as  roses  find  myrtle, 
with  the  oil  For  all  hot  things  are  to  be  absolutely  avoided, 
as  was  observed  with  regard  to  cinnamon. 

26.  It  ie  likewise  beneficial  to  wear  next  the  skin  garments 
which  have  in  them  something  anctuons  or  oily,  and  not 
watery,  for  they  draw  leas  out  of  the  body.  And  in  this 
respect  woollen  garments  are  better  than  ^nen ;  at  least  it  is 
certun  in  the  spirits  of  odours,  that  scented  powders  lose  their 
Bmell  mnch  sooner  in  linen  than  in  wooL  Linen  therefore, 
though  pleasant  to  the  touch  and  in  respect  of  cleanness,  is  to 
be  suspected  for  this  operation. 

27.  The  wild  Irish,  when  they  are  taken  ill,  do  Nothing 
mote  than  take  the  sheets  off  the  beds,  and  wrap  themselves  in 
the  blankets. 

28.  Some  assert  that  they  derived  mnch  benefit  to  their 
health  by  wearing  under  their  shirts,  and  next  the  skin, 
drawers  and  wuatcoats  of  scarlet  flannel. 

29.  It  should  be  observed  also  that  air  acctiatomed  to  the 
body  preys  upon  it  less  than  new  and  ireqnently  changed  air; 
and  therefore  poor  people,  who  always  live  at  home  by  their 
own  firesides,  and  do  not  change  their  abodes,  are  generaUj 
long-lived.  Bat  for  the  other  operations  I  esteem  a  change 
of  lur  to  be  beneficial,  especially  where  the  spirits  are  not 
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altogedier  elugg^ah;  but  a  mean  ^ould  be  UBed  that  may 
meet  both  cases.  And  tlus  may  be  done  by  changing  our 
place  of  abode  at  stated  times,  at  the  four  seasons  of  the 
year,  to  suitable  localities ;  that  so  the  body  may  neither  tra- 
vel too  much,  nor  rest  too  long  at  home.  And  so  much  for 
operations  by  exclusion  of  the  air,  and  avoidmg  its  predatory 
action. 

m. 

THE  OPERATION  UPON  THE  BLOOD,  AITD  THE  HEAT,  VHICH 
CBEATES  BLOOI>. 

1.  The  two  subsequent  operations  are  as  it  were  the  con- 
Terse  of  the  two  preceding,  and  are  related  to  them  as  pasuTcs 
to  actives.  For  the  two  preceding  tend  to  make  the  spirit  and 
the  ur  lees  depredatory  in  their  actions ;  the  two  latter  to 
make  the  blood  and  the  juice  of  the  body  less  liable  to  be 
preyed  on.  But  as  the  blood  is  that  which  irrigates  the  juices 
and  members,  and  prepares  them,  I  will  place  the  operation 
upon  the  blood  first,  and  give  three  precepts  conceniing  it; 
being  few  in  number,  but  of  great  efficacy. 

2.  First,  there  is  no  donbt  but  that  if  the  blood  be  brought 
to  a  cooler  temper  it  will  be  the  less  easily  dis^pated.  But 
since  cold  things  taken  through  the  mouth  agree  ill  with 
many  of  the  other  intentions,  it  will  be  better  to  find  some 
other  things  that  are  free  &om  these  inconveniences ;  and  these 
are  two  in  number, 

3.  The  one  is  the  use  of  clysters,  ei^>ecially  in  youth,  not 
at  all  puigatjve  or  abstergent,  but  oidy  cooling  and  alightly 
aperient  Of  these  the  best  are  made  from  the  juiees  of 
lettuce,  purslane,  hepatioa,  the  greater  houseleek.  and  the 
mucilage  of  the  seed  of  fleawort,  with  some  mild  opening 
decoction,  and  the  mixture  of  a  little  camphor.  But  in  old 
age  let  houseleek  and  purelaae  be  omitted,  and  the  juice  of 
borage,  endive,  and  the  like  be  substituted  in  their  place. 
And  let  the  clysters  be  retuned  as  long  as  possible,  that  is,  foi 
an  hour  or  more. 

4.  The  other  is,  the  use,  espedally  in  sommer,  of  fresh  wstsr 
baths,  only   jnst  lukewarm,   with    no    emollients  at  sU,  sa 
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mallows,  dog'e  mercury,  milk  and  the  like;  but  rather  witk  a 
moderate  quantity  of  new  wbey  and  roses. 

5.  But  the  chief  point  and  novelty  of  the  thing  that  I  advise 
IB  this :  before  bathing  anoint  the  body  with  oil  mixed  with  some 
tluckening  substance,  that  the  cooling  property  may  be  received, 
the  water  repelled,  and  yet  the  pores  of  the  body  may  not  be 
shut  too  closely.  For  when  the  external  cold  shuts  up  the 
body  strongly,  it  is  ao  far  from  promoting  coldness,  that  it 
even  prevents  it,  and  excites  heat 

6.  Bladders  filled  with  decoctions  and  cooling  juices,  and 
applied  to  the  abdomen,  produce  a  similar  efTect.  For  this 
also  is  a  kind  of  bathing,  where  the  body  of  the  liquor  is 
moetly  excluded,  and  only  the  cooling  property  received. 

7.  There  remains  the  third  precept,  which  relates  not  to  th? 
quality,  bnt  to  the  substance  of  the  blood ;  to  make  it  more 
firm,  lees  easily  dissipated,  and  less  subject  to  the  heat  of  the 
8[nrit. 

8.  There  is  no  confidence  at  the  present  day  in  the  use  of 
gold-leaf  or  filings,  or  powder  of  pearls,  gems  and  coral,  or  the 
Uke,  except  so  far  as  they  may  satisfy  the  present  operation. 
CertunJy  as  tlie  Arabs,  Greeks,  and  modems  have  attributed 
such  powers  to  these  medicines,  it  would  seem  that  there  must 
be  something  in  what  so  many  men  have  proved  and  observed. 
Laying  aside  therefore  all  fantastic  notions  concerning  them,  I 
folly  believe,  that  if  something  could  be  iniiised  in  very  email 
portions  into  the  whole  substance  of  blood,  over  which  the 
action  of  the  spirit  and  heat  should  have  little  or  no  power,  it 
would  stop  not  only  all 'putrefaction,  but  arefaction  likewise, 
and  be  very  effectual  in  prolonging  life.  In  this  however 
several  cautions  arc  required.  First,  that  the  particles  be  re- 
duced to  an  extreme  fineness ;  secondly,  that  such  hard  and 
solid  things  be  free  from  all  malignant  qualities,  lest  whea 
they  are  dispersed  and  concealed  in  the  Veins,  they  work  some 
mischief;  thirdly,  that  they  be  never  token  with  food,  nor  so  aa 
to  remain  long,  lest  they  create  dangerous  obstructions  about 
the  mesentery ;  fourthly,  that  they  be  used  seldom,  lest  they 
congregate  and  collect  ia  the  veins. 

9.  Let  them  therefore  be  taken  on  an  empty  stomach,  in 
white  wine  mixed  with  a  little  oil  of  almonds,  and  use  bodily 
exerdse  immediately  after  the  draught. 

10.  For  the  umples  which  may  satisfy  this  operation,  three 
VOL.  T.  U 
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viU  be  eDOiigh ;  namely,  gold,  pearls,  and  coral.  For  all  me- 
tals except  gold  have  Bome  pernicious  quality  in  their  volatile 
part,  neither  can  they  be  beaten  out  so  finely  as  gold-1ea£ 
And  transparent  and  glass-like  gems  I  dislike,  as  I  said  before, 
for  fear  of  corrosion. 

11.  But  in  my  opinion,  the  safer  and  more  effectoal  means 
would  be  the  use  of  woods  in  infiiaons  and  decocUona ;  for 
these  have  power  enough  in  them  to  give  firmness  to  the  blood, 
yet  have  not  the  same  duiger  of  causing  obstructioQs.  But 
they  are  most  to  be  commended  because  they  nuty  be  taken  it 
meals;  whence  they  will  obtun  an  easier  entrance  into  the 
veins,  and  will  not  pass  off  with  the  refuse. 

12.  The  woods  suited  for  this  purpose  are  sandal,  oak,  and 
vine ;  for  I  reject  the  hotter  woods,  and.  such  as  are  at  all 
resinous.  Yet  to  these  I  may  add  the  dry  and  woody  stalks  of 
rosemary,  which  ie  a  shrub  as  durable  as  many  trees ;  and  like- 
wise the  dry  and  woody  stalks  of  ivy,  but  not  in  such  a 
quantity  as  to  create  an  unpleasant  taste. 

13.  Let  these  woods  be  taken,  either  boiled  in  broths,  or 
infused  in  new  wine,  or  beer,  before  it  has  settled.  If  in 
broths  (as  is  the  case  in  guuacum  and  the  like),  let  them 
always  be  iniused  for  a  long  time  before  they  are  boiled,  that 
the  firmer  part  of  the  wood  as  well  as  Uie  looser  may  be  dravn 
out.  Ash-wood,  though  used  for  cups,  I  regard  with  suspidon. 
And  so  much  for  the  operation  upon  the  blood. 


IV. 

THE  OPBBATION  UPON  THE  JUICES  OP  THB  BODY. 

ThtBittory. 

1.  There  are  two  kinds  of  bodies,  as  has  been  observed  in 
the  inquiry  concerning  inanimate  bodies,  which  are  consumed 
with  difficulty;  namely,  the  hard  and  the  fat;  as  appears  in 
metals  and  stones,  in  oil  and  wax. 

2.  The  operation  therefore  must  tend  to  make  the  juice  of 
the  body  somewhat  bard ;  and  likewise  somewhat  fatty  snd 
moist 

3.  Hardness  is  caused  in  three  ways ;  namely,  by  aliment  of 
a  firm  nature,  l^  cold  oondenmng  the  skin  and  flesh,  and  by 
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ezerciM  fermentbg  and  binding  the  jaicea,  tliat  ttey  be  not 
soft  and  frothy. 

4.  Aliment  shoald  be  of  a  nature  tbat  is  least  easily  dieai- 
pated;  as  beef,  pork,  venison,  goat,  Idd,  swan,  goose,  and 
wood-pigeon,  (especially  if  the  flesh  be  slightly  salted),  salt  and 
dried  fish,  cheese  rather  old,  and  the  like. 

6.  Bread  made  of  oatmeal,  or  with  a  mixture  of  peas  in  it, 
or  rye  or  barley  bread,  is  more  solid  than  wheaten  bread. 
And  in  wheaten  bread  that  which  has  more  of  the  bran  in  it  is 
more  solid  dian  that  made  of  fine  flour. 

6.  The  inhabitants  of  the  Orkneys,  who  live  on  salt  fish,  and 
fish-eaters  in  general,  are  long-liTed.  * 

7.  Monks  and  hermits  who  lived  eparingly  and  on  dry 
food  were  generally  long-hved. 

8.  Pure  water  likewise,  dmnk  often,  mnkes  the  juices  of  the 
body  lees  irothy.  But  by  reason  of  the  dullness  of  the  spirit 
(which  in  water  is  certainly  not  very  penetrating),  the  mixture 
of  a  little  nitre  with  the  water  would  I  think  be  useful.  And 
so  much  for  the  firmness  of  aliment. 

9.  Wiih  regard  to  the  condensation  of  the  skin  and  flesh  by 
cold,  peTBons  living  in  the  open  air  are  generally  more  long- 
lived  than  those  living  in  the  house ;  and  the  inhabitants  of 
cold  countries  than  those  of  warm. 

IOl  Too  much  clothing  either  in  bed  m  on  the  back  relaxes 
the  body. 

11.  Washing  in  cold  water  is  good  for  longevity;  the  use  of 
warm  baths  bad;  of  bathing  in  astringent  mineral  waters  I 
have  spoken  before. 

12.  With  regard  to  exercise,  an  inactive  life  manifestly 
renders  the  flesh  soft,  and  easily  dissipated ;  whereas  strong 
ezerdae,  without  too  great  perspiration  or  fatigue,  renders  it 
hard  and  compact.  Exercise  also  in  cold  water,  as  swinmung, 
is  very  good,  and  as  a  general  rule,  exercise  in  the  open  ur  is 
better  than  under  cover. 

13.  Of  fnc^na  (which  are  a  kind  of  exerdse),  seeing  they 
rttther  call  forth  the  aliment  than  harden,  I  will  epesk  after- 
irards  in  their  proper  place. 

[4.  Now  therefore  having  spoken  of  the  hardness  of  the 
juices,  I  come  to  their  oilinees  or  moiatnesa,  which  is  a  more 
perfect  and  powerful  intention  than  indnration,  seeing  it  has 
no  inconvenience,  nor  injurious  effect.     For  all  things  which 
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relate  to  the  hardnesa  of  tlie  juices  are  of  each  a  natare  thrt 
vKile  they  prevent  the  waste  of  aliment  tlie;  aleo  hinder  the 
repair  thereof;  whence  the  same  things  are  at  the  same  time 
favourable  and  hurtful  to  longevity.  But  tilings  which  per- 
tain to  make  the  juices  ro«cid  are  advantageous  in  both  ways; 
for  tliey  render  the  aliment  at  once  less  easy  to  be  dissipated, 
and  more  easy  to  he  repured. 

15.  But  when  it  is  said  that  the  juice  of  the  body  should  be 
made  fat  and  roscid,  it  must  not  be  understood  to  mean  an 
obesity  or  viable  fat;  but  a  dewiness  diffused,  or  (if  you  will) 
radical,  in  the  very  substance  of  the  body. 

16.  Agun,  let  no  one  imagine  that  oil,  or  the  &t  of  meati 
or  marrow,  engender  things  like  themselves,  and  satisfy  this 
intention ;  for  things  once  made  perfect  do  not  return  to  the 
same  state.  But  the  nourishment  dionld  be  such,  as  after 
digestimi  and  maturation  to  generate  an  olliness  in  the  juices. 

17.  Again,  let  no  one  imagine  that  a  mass  of  oil  or  fat  by 
itself  IB  difficult  to  dissipate,  but  that  in  a  mixture  with  other 
things  it  does  not  retain  the  same  nature.  For  aa  oil  by  ittelf 
is  much  longer  in  wasting  than  water,  so  likewise  it  adheres 
much  longer,  and  dries  much  slower  on  paper  or  linen;  »I 
observed  before. 

18.  For  making  the  juices  roscid,  roast  or  bailed  meats  ve 
better  than  boiled.  All  preparatiou  of  meat  with  water  m 
bad ;  besides,  oil  is  extracted  more  abundantly  from  dry  bodies 
than  from  moist 

19.  In  general,  a  large  use  of  sweet  things  is  good  for  Has 
operation  on  the  body ;  as  sugar,  honey,  sweet  almonds,  [nne- 
apples,  pistachio  nuts,  dates,  raisins,  currants,  figs,  and  the 
like.  And  on  the  contrary,  all  add  and  very  salt  or  acrid 
things  are  opposed  to  it. 

20.  Nor  let  me  be  thought  to  favour  the  Mantchaans  aod 
their  diet,  if  I  reconunend  a  frequent  use  of  seeds,  nuts,  and 
roots,  in  meats  or  their  preparations ;  since  all  bread,  which  '« 
the  firmament  of  all  food,  is  made  either  of  seeds  or  roots. 

'  21.  But  above  all  tilings,  this  operation  depends  most  on  the 
nature  of  the  drink,  which  is  the  vehicle  of  food.  Let  therefore 
the  drinks  in  use  be  subtle,  yet  free  from  all  acrimony  and  acidity; 
as  are  those  wines  which,  as  the  old  woman  says  in  Plautoi'i 
"  are  tootUess  with  age,"  and  beer  of  the  same  kind. 

■  FUut  PcEnuIiu,  bSi, 
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22.  Mead,  I  ima^ne,  would  not  be  bad,  if  strong  and  old ; 
but  since  all  honey  has  some  acidity  in  it  (as  may  be  seen  by 
the  corrosive  water  that  the  chemista  extract  from  it,  which 
can  even  dissolve  metals),  it  would  be  better  to  make  a  similar 
drink  with  sugar,  not  lightly  infused,  but  incorporated  as  firmly 
as  honey  in  mead,  and  keep  it  for  a  year  or  eix  months ;  so 
that  the  water  may  lose  its  crudity,  and  the  sugar  may  ac- 
quire subtlety. 

23.  Age  in  wine  or  liquor  engenders  subtlety  in  the  parts 
of  the  liquor,  and  acrimony  in  the  spirits ;  whereof  the  first  is 
beneficial,  the  second  hnrtfiil.  To  avoid  tlierefore  tMs  com- 
plication, put  into  the  cask,  before  the  wine  has  settled  at  all, 
a  piece  of  well-boiled  pork  or  venison,  that  the  spirits  of  the 
wine  may  have  sometbing  to  prey  upon  and  devour,  and  thereby 
lose  their  pungency. 

24.  In  tbe  same  way,  if  beer  were  to  be  brewed  not  only 
of  the  grains  of  wheat,  barley,  oats,  or  peas,  but  should  like- 
wise have  about  a  third  part  of  roots  or  fat  pulps,  as  potato* 
roots,  the  pith  of  artichokes,  burdock,  or  any  other  sweet  and 
esculent  roots,  I  conceive  it  would  be  a  drink  much  more 
condutnve  to  longevity  than  beer  made  entirely  of  gnun. 

'  25.  All  things  which  have  very  fine  parts,  and  yet  have  no 
acrimony  or  pnngency,  are  very  good  in  seasonings.  And 
such  a  property  is  found  to  exist  in  some  few  flowers,  as  ivy 
flowers,  which  infused  in  vinegar  are  even  pleasant  to  the  taste; 
marigold  flowers,  which  are  used  in  broths;  and  betony  flowers. 
And  so  much  for  the  operation  upon  the  juices  of  the  body. 

V. 

THS  OPBBATION  UPON  THB  BOWELS,  TO   BEND  FOBTH  THE 
ALIMENT. 

The  Huttyry. 

1.  Of  tbe  things  which  comfort  the  principal  viscera 
(trbich  are  the  seats  of  digestion),  the  stomach,  liver,  heart, 
and  brain,  for  the  proper  performance  of  their  fiinctions 
(vvhereby  aliment  is  distributed  into  the  parts,  the  spirits  are 
diffused,  and  reparation  of  tbe  whole  body  is  accomplished), 
inquire  from  physicians,  and  their  descriptions  and  advices. 

S.  Of  the  spleeD,   gall,  kidneys,   mesentery,  entruls,  and 
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luDgB  I  make  do  mention,  as  they  are  only  memben  minister- 
iog  to  the  principal.  And  tiiougb  in  treating  of  health  ihej 
BOmetJmee  come  imder  especial  confiideration,  because  they  each 
are  subject  to  their  own  diseases,  which  if  they  be  not  cared 
attack  likewise  the  principal  viscera ;  yet  for  prolongatioii  of 
life,repwr  of  the  body  by  aliment,  and  retuding  the  atrophy  of 
old  age,  if  digestion  and  the  principal  viscera  are  in  a  gooii 
state,  the  rest  will  commonly  work  satisfactorily. 

3.  From  the  medical  books  which  handle  the  otHnforting 
aad  preserving  the  four  principal  members,  each  person  should 
select  for  himself  the  diet  and  system  suited  to  his  own  bodily 
state.  For  preservation  of  health  generally  requires  temporary 
medicines ;  but  length  of  life  is  to  be  looked  for  &om  a  proper 
diet,  and  a  regular  order  of  nutrient  medidnes.  I  will  hen 
however  set  down  a  few  of  them,  selecting  the  best. 

4.  The  stomach  (which  is  the  master  of  the  house,  as  they 
say,  upon  whose  strength  all  the  other  digestions  depend) 
should  be  so  fortified  and  strengthened  as  to  be  moderately 
warm;  firm,  not  loose;  clean,  and  not  charged  with  oppreanve 
humours;  and  yet  (seeing  it  is  suppOTted  by  itsdf  rather  than 
by  the  veins)  never  absolutely  empty  or  &ating;  lastly,  it 
should  be  kept  in  good  appetite,  for  appetite  sharpens  di- 
gestion. 

5.  I  wonder  how  it  is  that  the  practice  of  taking  warm 
drinks,  which  was  common  among  the  andents,  has  &llea  into 
disuse.  I  knew  a  very  eminent  physi<uan  who  at  dinner  and 
supper  would  swallow  excee^ngly  hot  eoup  with  great  avidi^, 
and  soon  afterwards  wish  it  were  returned ;  "  for,"  swd  hi, "  I 
did  not  want  the  soup,  but  only  the  warmth," 

6.  I  conceive  it  very  beneficial  that  the  first  draught  at  sup- 
per of  wine,  beer,  or  whatever  drink  a  man  uses,  be  taken  hot 

7.  Wine,  in  which  gold  has  been  quenched,  I  think  good 
once  in  a  mesL  Not  that  I  believe  that  the  gold  has  toy 
special  virtue,  but  because  I  know'that  the  quenching  of  sU 
metals  in  any  liquor  gives  it  a  powerful  astringent^.  And  I 
select  gold  for  this  purpose  because,  be^des  the  astringency 
which  I  want,  it  leaves  no  other  metallic  impressioa  behind. 

8.  In  the  middle  of  a  meal  I  conceive  sops  of  bread  dipped 
in  wiue  to  be  better  than  wine  by  itself;  especially  if  the  wine 
in  which  the  sop  is  dipped  contun  an  infimon  of  rosemary  and 
dtron  rind,  with  a  littie  sugar  to  make  in  pass  slower. 
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9.  Quinoea  are  certainly  good  for  strengtlieniDg  the  etoniacb ; 
but  in  my  opiBion  they  would  be  better  used  in  conaerres, 
which  are  made  of  etrained  juice  and  sugar,  than  in  their  aolid 
state,  because  they  load  the  stomach  too  muoh.  These  con- 
serves after  dinner  are  beet  taken  alone,  but  before  dinner 
with  vinegar. 

10.  The  beat  umplea  for  the  stomach  are,  rosemary,  ele- 
campane, mastidi,  wormwood,  eage,  and  mint. 

11.  I  approve  of  taking  pills  of  aloes,  maeticl^  and  safiron, 
before  dinner,  especially  in  winter.  But  the  aloe  should  not 
only  be  often  washed  with  rose-water,  but  also  steeped  fur 
some  hours  in  vinc^^  in  which  gum- dragon  has  been  die- 
solved,  and  afterwards  in  fresh  oil  of  sweet  almonds,  before 
it  is  made  into  pills. 

12.  Wine  or  beer,  with  aa  infusion  of  wormwood,  a  litde 
elecampane,  and  yellow  sandal  wood,  is  good  at  times,  and 
especially  in  winter. 

13.  In  summer,  a  draught  of  white  wine  diluted  with  straw* 
berry  water,  in  which  a  very  fine  powder  of  pearls  and  of  the 
shells  of  crawfish,  and  (what  may  seem  odd)  a  little  chalk, 
have  been  infused,  refreshes  and  etreogthens  the  stomach  ex- 
ceedingly. 

14.  In  general,  all  morning  draughts,  (such  as  are  coounonly 
used,)  of  cooling  things,  as  jnices,  decoctions,  whey,  barley-water, 
and  the  like,  u%  to  be  avoided ;  and  nothing  which  is  purely 
eo\d  should  be  taken  on  an  empty  stomach.  Such  things,  if 
necessary,  are  better  taken  five  hours  after  dinner,  or  one  hour 
after  a  light  breakfast. 

15.  Frequent  faedog  is  bad  for  longevity.  All  thirst  should 
likewise  be  avcnded;  and  the  stomach  should  be  kept  dean, 
but  always  moist. 

16.  Fresh  and  good  olive  oil,  in  which  some  mithridate  has 
been  dissolved,  rubbed  on  the  spine  opposite  the  month  of  the 
stranach,  comforts  the  stomach  wonderfully. 

17.  A  small  bag  of  scarlet  wool,  steeped  in  rough  wine,  in 
which  myrtle,  citron  rind,  and  a  little  sa£froQ  have  been  infused, 
may  be  alvrays  worn  on  the  stomach.  So  much  therefore  for 
the  things  which  comfort  the  stomach ;  whereto  many  of  the 
thing!  useful  in  other  operations  are  likewise  beneficiaL 

1 8.  The  liver  only  requires  to  be  kept  free  from  beat,  or  dry- 
ness, and  from  obstruction ;  for  that  d:8solution  of  it,  which 
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generates  watery  humoors,  ia  a  regular  disease.    But  tlie  oiler 
two  are  induced  by  age. 

19.  The  tfainge  described  in  the  (iteration  upon  the  blood 
are  likewise  of  the  greatest  use  here ;  but  I  will  select  and  add 
a  few  more. 

20.  Let  wine  of  sweet  pomegraoatea,  or  if  that  cannot  be 
had,  a  fresh  extraction  of  their  juice,  be  taken  in  the  moming, 
with  some  sugar,  a  little  fresh  <ntron  peel  b^ng  put  into  the 
glass  into  which  the  juice  has  been  squeezed,  and  three  or  fooi 
whole  cloves }  and  let  this  be  continued  from  February  to  the 
end  of  April. 

21.  Let  watercresaes  be  used  in  preference  to  all  other  herbs; 
but  young,  not  old ;  and  let  them  be  taken  eitJier  fresh,  or  in 
soups,  or  in  drinks ;  and  next  to  them  scurvy  grass. 

22.  Aloes,  however  washed  and  corrected,  are  bad  for  tlie 
liver,  and  therefore  should  never  be  taken  ordinarily.  Bhubaib 
on  the  other  hand  is  good  for  the  liver,  if  tbree  cautions  an 
observed ;  first,  to  take  it  before  food,  lest  it  be  too  drying,  or 
leave  some  trace  of  aatringency  behind  it ;  aecondly,  to  steep  it 
for  an  hour  or  two  in  fresh  oil  of  almonds,  with  rose-water, 
before  it  ia  infuaed  elsewhere,  or  ^ven  in  its  substance ;  thirdly, 
to  take  it  alternately,  at  one  time  simple,  at  another  with 
tiu-tar  or  a  little  bay-salt,  leet  it  only  carry  off  the  lighter  parts, 
and  moke  the  mass  of  humours  atill  more  stubborn. 

23.  I  approve  of  wine,  or  a  decootion  of  steel,  being  taken 
thrice  or  four  timea  a  year,  to  clear  away  tlie  mtne  powerful 
obstructions ;  provided  however  that  it  be  always  preceded  by 
two  or  three  epoonsful  of  freah  oil  of  aweet  almonds,  and  be  fol- 
lowed  by  motion  of  the  body,  espe^Mally  of  the  anna  and  stomach. 

24.  Liquids  aweetened,  and  that  with  some  fatnesa,  are  of 
special  service  to  prevent  the  arefaotiou,  saltness,  parching,  in 
short  the  old  i^e  of  the  liver ;  especially  if  they  be  well  incor- 
porated with  age.  Let  such  be  made  of  fruita  and  aweet  roots; 
aa  wine  and  drinks  of  raiaina,  jujubea,  dried  figs,  dates,  parraipa, 
bulbous  roots,  potatoes,  and  the  like,  with  aometimea  a  mixture 
of  liquorice.  A  drink  also  made  frmn  Indian  com  (which  they 
call  maize)  with  a  mixture  of  aweet  thinga  ia  very  benefiriiL 
It  is  to  be  observed  however  that  this  intention  of  preserring 
the  liver  in  a  cert^n  soft  and  fat  atate  ia  much  more  powerfiu 
than  the  other,  which  only  relates  to  the  opening  <^  it,  and 
tends  ratlier  to  health  than  length  of  life;  except  that  the 
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obstmction  that  parches  the  liver  is  aa  prejudidal  as  the  other 
Icintls  of  arefactioii. 

25.  Soots  of  chicory,  splnage,  and  beet,  stripped  of  thdr  pith 
and  boiled  in  water  till  they  are  tender,  with  a  tlurd  part  of 
wlute  wine,  and  used  as  commoii  ealode  with  oil  and  vinegar, 
are  to  be  recommended;  a«  also  -are  the  buds  or  stalks  of 
aaparague,  the  pulpe  of  artichokes,  burdock-roots  properiy 
boiled  and  prepared ;  and  in  spring  time  broths  made  of  the 
young  leaves  of  the  vine  and  green  blades  of  wheat.  So  much 
therefmv  for  strengthening  the  liver. 

26.  The  heart  receives  the  most  benefit  or  injury  fram  the 
air  we  breathe,  &om  vapour8,and  &om  the  passions.  And  many 
of  the  observations  made  before  concerning  the  eprite  may  be 
transferred  hither.  The  unvested  mass  of  cordials  which 
have  been  collected  by  physitHans  is  of  little  use  to  my  inten- 
tion ;  but  antidotes  to  poisons  may  be  applied  with  sound  judg- 
ment to  strengthen  and  fortify  the  heart,  especially  if  they  are 
x)f  a  kind  which  does  not  ao  mnch  destroy  the  peculiar  nature  of 
the  poison  as  enable  the  heart  and  spirits  to  reeiet  poison  in  gene- 
raL  With  respect  to  cordials  consult  the  table  drawn  up  before. 

27.  The  goodness  of  the  wr  in  places  ie  better  distinguished 
by  experience  than  by  signs.  I  consider  it  to  be  best  in  plains 
that  are  thoroughly  exposed  to  the  wind ;  if  the  soil  is  dry,  and 
yet  not  altogether  parched  or  sandy,  and  grows  wild  thyme,  a 
kind  of  maijoram,  and  some  scattered  plants  of  calamint ;  and  is 
not  entirely  treeless,  but  interspersed  with  some  groups  here 
and  there  for  shade ;  and  where  the  sweet-briar  has  a  musk  and 
aitHnatic  smell  Sivere  I  conrider  injurious,  unless  very  small, 
dear  and  gravelly. 

26.  The  morning  air  is  certainly  more  invigorating,  though 
the  evening  is  preferred  for  enjoyment  and  delicacy. 

29.  Air  stirred  by  a  gentie  wind  is  I  consider  healthier  than 
A  calm.  The  best  is  a  wind  from  the  west  in  the  morning, 
and  from  the  north  in  the  afternoon. 

30.  Odours  are  very  good  to  comfort  the  heart ;  not  however 
that  a  good  smell  is  the  privil^^  of  a  good  lur.  For  as  some  airs 
are  very  pestilential,  which  do  not  smell  so  ill  as  others  that 
are  lees  pemicioiu,  so  on  the  other  hand  there  are  airs  most 
healthy  and  favourable  to  the  spirits  which  have  either  no 
smell  or  one  not  so  pleasant  and  fragrant  to  the  sense.  In 
general,  where  the  ur  is  good,  scents  should  only  be  used 
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occauonally ;  for  a  continual  odoor,  though  of  the  beet  luitd, 
somewhat  oppressea  the  apirita. 

31.  Of  all  odours  I  recommend  (as  I  have  intimated  be- 
fore) thoae  of  plants  growing  and  not  gathered,  and  taken 
in  the  open  air ;  auch  aa  thoae  of  violeta,  pinka,  and  giUjr- 
flowera,  bean-bloaaoma,  lime-flowera,  the  dust  or  flowera  of 
vines,  clary,  (he  yellow  wallflower,  muak  rosea  (for  other  roses 
when  growing  give  out  little  amell),  atrawberry  plants,  eapedally 
when  dying,  sweet-briar,  especially  in  early  spring,  wild  mint^ 
and  lavender  flowers ;  and  in  hot  countries,  oranges,  citrons, 
myrtle,  and  taureL  We  ought  ther^ore  to  walk  or  sit  among 
the  breatha  of  these  plants. 

32.  To  comfort  the  heart  cooling  odours  are  better  than  hot 
The  beet  fumigation  therefore  in  Uie  morning  or  the  noon-day 
heata  is  by  throwing  an  equal  proportion  of  vinegar,  rose-water, 
and  strong  wine  on  a  hot  iron  plate. 

33.  Nor  let  me  be  thought  to  be  sacriflcing  to  Mother 
Earth,  if  I  recommend  in  digging  or  ploughing  to  pour  a  quan- 
tity of  generous  wine  upon  the  soiL 

34.  Pure  orange-flower  water,  with  a  slight  infuuoa  of 
rose-water  and  fr^rant  wine,  inhaled  through  the  nostrils  or 
inserted  by  a  syringe,  like  an  errhine,  ia  good,  if  not  done 
too  often, 

35.  Mastication  (though  we  have  no  betel)  and  holdiDg  in 
the  month  such  things  as  cheer  the  apirita  is  very  naeful, 
though  it  be  done  continually.  Moke  therefore  graioa  or  little 
cakes  of  ambergris,  musk,  lign-aloea,  lignum  ihodium,  {urice 
root,  and  roses ;  and  let  them  be  made  up  with  rose-water 
which  has  passed  through  a  little  Indian  balsun. 

36.  The  vapours  arising  from  things  taken  internally  to 
fortify  and  cherish  the  heart  ought  to  have  three  properties. 
They  ought  to  be  friendly,  clear,  and  cooling.  Warmth  in 
vapours  is  bad;  and  wine  itself  wluch  is  supposed  to  have 
only  a  heating  vapoor  is  not  entirely  devoid  of  an  opiate  pro- 
per^. Thoae  vapoura  I  c^  clear  which  have  more  vapoor 
than  exhalation,  and  are  not  at  all  smoky,  sooty,  or  oily,  but 
moist  and  uniform. 

37.  Among  that  useless  collection  of  cordials  there  are  a  few 
which  should  be  used  for  diet ;  above  all  ambergris,  saffron,  and 
the  grain  of  hermes,  of  the  hotter  kinds ;  and  of  the  ccdder  kinds, 
the  roots  of  buglosa  and  borage,  citrons,  aweet  lemonflj,  and  apideSj 
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GdH  also  and  peorlB,  need  in  the  ^aj  I  have  mentioned,  may  do 
some  goodi  not  only  in  the  Tuna,  but  also  in  their  passage,  and 
in  the  re^on  of  the  heart ;  namely,  by  cooling,  without  having 
any  noxioua  property. 

38.  I  am  not  entirely  without  futh  in  the  virtne  of  the  bezoar 
atone,  for  there  have  been  many  trials  of  it ;  yet  it  should  by 
all  means  be  taken  in  such  a  way  as  to  otonmanicate  its  virtua 
most  eauly  to  the  sfMrits.  It  should  not  dierefore  be  used  in 
soups,  syrups,  rose-water,  nor  the  like,  but  only  in  wine,  <nn- 
namon- water,  or  dietJUed  liquor  of  that  kind,  and  that  not  hot 

•     or  strong,  hut  weak, 

39.  Cunoeming  the  affections  we  have  already  inquired. 
I  will  only  add  this  one  remark,  that  every  great,  constant, 
and  as  they  say,  heroic  desire,  strengthens  and  enlarges  the 
powers  of  the  heart     And  so  mnch  concerning  the  heart 

40.  With  regard  to  the  brain,  where  the  court  and  university 
of  the  animal  spirits  is  held,  the  former  inquiries  concerning 
opium,  nitre,  and  their  subordinates,  and  the  means  for  inducing 
quiet  sleep,  have  some  relation  thereto.  It  is  certain  also  that 
the  bnun  is  as  it  were  under  the  protection  of  the  stomach, 
and  therefore  the  things  which  comfort  and  fortify  the  stomach 
by  consent  assist  the  brain,  and  may  be  transferred  to  this 
place.  I  will  aAd  a  few  remedies,  three  external,  and  one 
internal. 

41.  I  recommend  bathing  the  feet  at  least  once  a  week  in  a 
bath  made  of  lye,  bay  salt,  sage,  camomile,  fennel,  sweet  mar* 
Joram,  sjnkenard,  and  the  leaves  of  green  angelica. 

42.  I  recommend  a  fumigation  every  morning  of  dried  rose- 
mary, dry  bay  twigs,  and  lign-aloes ;  for  sweet  gums  oppre 
tiie  head. 

43.  There  must  be  great  care  not  to  apply  hot  things  to  the 
head  externally ;  such  as  all  kinds  of  spices,  not  even  excepting 
the  nutmeg.  For  these  hot  things  we  would  bring  down  ,to 
the  soles  of  the  feet,  and  there  alone  Apply  them.  A  light 
anointing  of  the  head  however  with  oil,  roses,  and  myrtie,  witih 
a  litUe  salt  and  saffron,  I  approve. 

44.  Kemembering  what  I  have  Bud  before  ooQoemingc^tes, 
nitre,  and  the  like,  which  so  powerfully  condense  the  spirits, 
I  do  not  think  it  would  be  amiss  if  once  a  fortnight  three  or 
four  grains  of  castor  be  takeu  in  a  morning  broth,  with  a  little 
angelicaseedandcalamusaromaticns.   For  these  both  strengthen 
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the  bmn,  and  excite  is  that  density  of  the  snbstance  of  the 
epirits  (irfaicfa  is  so  neceasary  for  loageyity)  Tiracity  and  t^ut 
of  motion. 

45.  With  respect  to  the  comforters  of  the  principal  Tiscen, 
I  have  proposed  those  things  which  are  both  proper  and  choice, 
and  which  may  be  safely  and  conTeniently  transferred  to  a 
diet  and  system  of  life.  For  Tariety  of  medicines  is  the  child 
of  ignorance ;  and  if  it  be  true  according  to  the  proverb,  that 
"  many  dishes  have  made  many  diseases,"  it  is  not  less  true  that 
many  me^cines  have  made  few  cures.  And  so  much  for  the 
operation  to  send  forth  the  aliment  from  the  prindpal  v 


THE   OPEEATION  UPON    THE  EXTBEIOB  PASTS,   FOB  TBB 
ATTRACTION  OF   ALIMENT. 

TheSistonf. 

1.  Althongh  a  good  digestion  performed  by  the  internal 
parts  is  the  principal  thing  for  perfect  alimentation,  yet  the 
actions  of  the  exterior  parts  should  also  concor.  And  as  the 
internal  faculty  sends  forth  and  extrudes  the  nourishment,  so 
outward  faculties  should  attract  and  seize  it.  The  weaker  also 
the  digestive  faculty  is,  the  more  need  is  there  of  the  ud  and 
concurrence  of  this  faculty  of  attraction. 

2.  A  strong  attraction  of  the  outward  parts  is  principally  ex- 
cited by  motion  of  the  body,  whereby  the  parts,  being  warmed 
and  comforted,  invite  and  attract  the  nourishment  more  briskly. 

3.  The  greatest  care  miut  be  taken  however  that  the  same 
heat  and  motion,  which  call  forth  the  new  juice  to  the  mnn- 
bera,  do  not  at  the  same  time  exhaust  the  member  too  much  of 
that  juice  with  which  it  was  before  moistened. 

4.  Frictions,  especially  in  the  morning,  are  most  useful  to 
this  intention;  but  let  this  friction  be  always  followed  by  a 
light  anointing  of  oil,  lest  the  rubbing  of  the  outward  puts 
^ould  make  them,  by  perspiration,  effete  and  exhausted. 

5.  Exercise,  by  which  the  parts  rub  and  chafe  themselves,  is 
ibe  next  best  thing  to  friction,  provided  it  be  moderate  and  (aa 
has  been  sud  before)  neither  rapid,  nor  to  the  utmost  strengthi 
aor  to  lasutude.    But  in  this,  as  well  as  in  fiiotion,  there  ia 
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the  same  reason  and  caution,  that  the  body  do  not  perspire  too 
much.  Wherefore  exercise  la  better  in  the  open  ait  than 
under  cover ;  and  better  in  winter  than  in  sununer.  Agun^ 
unction  is  not  only  to  be  employed  when  exerciBfl  is  over,  as 
in  fiiction,  bat  in  the  more  Tiolent  exercises  it  ia  likewise  to 
be  used  both  at  the  begimuog  and  at  the  end,  as  athletes  do. 

6.  In  order  that  exercise  may  dissoWe  as  little  as  possible 
either  the  spirits  or  the  juices,  it  should  not  be  taken  on  an 
absolutely  empty  stomach.  Wherefore,  as  exercise  may  uei^er 
be  taken  on  a  full  stomach,  as  being  very  injurioUB  to  health, 
nor  on  an  empty  one,  as  being  no  less  injnrioua  to  longevity, 
the  morning  repast  should  consist  not  of  medicines,  or  draughts, 
or  raisins,  or  fige,  or  the  like,  bat  simply  of  meat  and  drink, 
though  in  a  very  light  and  moderate  quantity. 

7.  Exercises  to  distribute  the  juices  over  the  body  shonid 
aSect  all  the  members  equally;  not  (as  Socrates  eays)  that 
the  legs  should  move  and  the  arms  rest',  nor  the  contrary ;  but 
that  all  the  parts  should  share  in  the  motion.  It  is  of  great 
use  also  for  longevity  that  the  body  ^ould  never  rem^n  long 
in  the  same  posture,  but  should  change  it  every  half  hour  at 
least,  except  during  sleep. 

8.  Things  used  for  mortification  may  be  transferred  to  vin* 
fication ;  for  hair-shirts  and  flagellations,  and  all  irritation  of 
the  outward  parts,  strengthen  their  attractive  power. 

9.  Cardan  recommends  the  application  of  nettles  even  in 
cases  of  melancholy ;  but  I  have  no  experience  of  the  efficacy 
thereof,  and  I  have  some  suspidons  that  the  poisonous  quolilieB 
of  the  nettles  would  by  frequent  applications  create  itches  and 
otlier  diseases  of  the  skin.  And  so  much  for  the  attraction  of 
slimeDt  to  the  exterior  parts. 

vn. 

THE    OPESA.TI0N    UPON   THE   ALIMENT,   FOB   THE   INSINUA- 
TION  THEREOF. 

The  History, 

1,  The  saying  which  forbids  many  dishes  is  for  a  censor 
radier  than  a  physician.      Or  however  it  may   be  good  for 

'  Xen.  Symp,  U.  I7> 
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the  preserratioii  of  health,  jet  it  a  prejudicial  to  loDgevit^, 
because  the  Tariooe  and  somewhat  heterogeneoue  mixture 
of  aliments  finds  a  better  and  quicker  passage  into  the  -vwis 
and  juices  than  a  nmple  and  homogeneous  diet  does.  Be- 
udes,  it  has  great  power  to  exdte  Ute  appetite,  which  is  the 
spur  of  the  digestion.  I  approve  therefore  of  a  variety  and 
frequent  change  of  food  suited  to  the  seasons  of  the  year,  or 
other  circumstances. 

2.  The  doctrine  likewise  that  meats  should  be  simple,  without 
sauces,  is  a  simplicity  of  judgment ;  since  good  and  well-chosen 
sauces  are  the  most  healthy  preparations  of  food,  and  contri- 
bute both  to  health  and  longevity. 

3.  With  meats  hard  of  digestion,  strong  liquors  and  sauces 
that  penetrate  and  pierce  should  be  used ;  with  light  food,  on 
the  other  hand,  thin  liquors  and  fat  sauces. 

4.  Be^des  my  former  advice  to  take  the  first  draught  at 
crupper  warm,  I  reoommend  every  one  likewise,  as  a  preparation 
for  the  stomach,  to  take  half  an  hour  before  meals  a  good 
draught  of  whatever  drink  he  is  accustomed  to,  hot,  and  a  little 
Bpiced  to  gratify  the  taste. 

5.  The  preparation  of  meats,  bread,  and  drinks,  if  it  be  well 
ordered  and  agreeable  to  this  intention,  is  of  very  great  import- 
ance. And  although  it  be  a  thing  mechanical  and  savouring 
of  the  kitchen  and  the  cellar,  yet  it  is  worth  more  than  tiie 
&bleB  of  gold,  precions  stones,  and  the  like. 

6.  The  moistening  of  the  juices  of  the  body  by  a  nHMst 
preparation  of  aliment  is  a  childish  afiMr;  it  may  be  of  use 
in  the  heat  of  illnesses,  but  is  direcUy  opposed  to  roscid  ali- 
mentation. Boiled  food  therefore,  for  this  intention,  is  far 
inferior  to  roast  or  baked,  or  the  like. 

7.  Meat  should  be  roasted  before  a  quick  fire,  and  done 
quickly ;  not  before  a  slow  fire  and  done  slowly. 

8.  AH  solid  meats  should  be  used  not  entirely  fresh,  bnt 
somewhat  salted.  And  simple  salt  should  be  taken  sparingly, 
or  not  at  b11>  at  meals ;  for  salt  distributes  itself  much  better 
when  incorporated  in  the  meat  than  when  taken  by  itselfl 

9.  Various  and  good  modes  of  steeping  and  infusing  flesh  in 
proper  liquors  before  roasting  should  be  brought  into  use ;  la 
umilar  methods  are  sometimes  employed  before  baking,  and  in 
the  pickling  of  some  fish. 

10.  The  beating  and  striking  ot'  meat  before  it  is  dressed 
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prodacea  n  great  eflfeet  It  is  aclmowledged  ilist  pheasants 
and  partridges  killed  in  hawking,  and  bucks  and  stags  tliat 
liare  heea  hunted  (unless  the  course  has  been  too  long)  are 
of  better  flaTonr.  Some  fish  likewise  are  better  for  being 
Bcoui^ed  and  beaten.  Hard  and  rough  pears  and  some  other 
kinds  of  fniit  become  sweeter  by  squeezing  and  pressing  them. 
It  would  be  good  also  to  introduce  a  custom  of  beating  and 
bmimng  the  harder  kinds  of  flesh  before  they  are  put  to  the 
fire.     And  this  will  be  one  of  the  best  preparations. 

11.  Bread  a  little  leavened  and  very  little  salted  ia  the  best. 
It  should  be  baked  in  an  oven  well  heated  and  not  too  slow. 

12.  The  preparation  of  drinks  suited  to  longevity  may  be 
comprised  in  one  precept.  Of  water-drinkers  there  is  no  need 
to  speak ;  for,  as  has  been  said  elsewhere,  such  a  diet  may  con- 
tjane  life  for  a  certiun  time,  but  can  never  prolong  it  to  any 
great  extent  But  in  other  spirituous  liquors  (as  vine,  beer, 
mead,  and  the  like)  the  one  thing  to  be  umed  at  and  observed 
as  the  mnn  of  all  is  to  make  the  parts  of  the  liquor  as  fine  and 
the  spirit  as  mild  as  possible.  And  it  will  be  difBcuIt  to  effect 
this  by  age  alone ;  for  that  makes  indeed  the  parts  somewhat 
more  fine,  but  renders  the  spirits  much  stronger  and  sharper ; 
and  therefore  I  have  already  advised  the  infusion  of  some 
fat  substance  in  casks,  to  restrain  the  acrimony  of  the  spirits. 
There  is  also  another  way,  without  infusion  or  mixture;  which 
is,  to  keep  the  liquor  in  perpetual  agitation,  either  by  water  or 
land  carriage,  or  by  hanging  the  vessels  on  ropes  and  shaking 
them  duly,  or'other  similar  processes.  For  it  is  certmn  that 
such  local  motion  refines  the  parts,  and  in  the  mean  time  so  fer- 
ments the  spirits  i|i  them  that  they  have  no  l^nre  to  tivn  to 
at^dity,  which  is  a  kind  of  putrefaction, 

13.  In  extreme  old  i^e,  food  ought  to  be  so  prepared  as  to 
be  almost  half  way  to  chyle.  IKstillations  of  meat  are  mere 
folly ;  for  the  best  or  nutritive  part  does  not  rise  in  vaponrs. 

14.  The  incorporation  of  meat  and  drink  before  they  meet 
in  the  stomach  is  a  etep  towards  chyle.  Take  chickens  there- 
fore, partridges,  pheasants,  and  the  like ;  boil  them  in  water  with 
«  little  salt ;  let  diem  be  then  cleaned  and  dried,  and  afterwards 
infiised  in  new  wine  or  beer  that  is  still  working,  with  a  little 
sugar, 

15.  Extracts  at  meats  and  nunces  well  seasoned  are  good 
for  old  men  ;  the  more  so,  because  they  have  mostly  lost  the 
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use  of  Hiesa  teeth  for  chewing,  which  u  a  priiunpal  prepva- 
tion. 

16.  Towards  the  anpply  of  that  defect,  namely,  of  teeth  for 
grinding  food,  there  are  three  things  which  may  help.  The 
first  is,  to  grow  new  ones,  which  is  extremely  difficult,  utd 
cannot  be  done  without  a  radical  and  powerful  restoration  oT 
the  body.  The  second  is,  so  to  harden  Uie  goma  by  the  lue  of 
proper  aBtringeDts  that  they  may  in  some  way  perform  t^e  office 
of  the  teeth;  and  this  does  not  appear  impracticable.  The 
third  is,  to  prepare  the  food  in  such  a  way  that  it  doe«  not 
reqiure  mastication ;  and  Hob  is  easy,  and  quickly  attuned. 

17.  With  regard  to  the  quantity  of  meat  and  drink,  it  oc- 
curs to  me  that  a  little  excess  la  sometimes  good  for  the  irrigatiaii 
of  the  body ;  whence  immoderate  feasting  and  deep  potatJons 
are  not  to  be  entirely  forbidden.  And  so  much  for  the  opeiir 
tion  on  alimenta  and  the  preparation  thereof. 


vni. 

THE  OPBEATION  UPON  THE   LAST   ACT  OP    ASfllMILATIOK. 


The  advice  concerning  the  laet  act  of  assimilation,  whemt 
the  three  prece<Ung  operations  principally  aim,  shall  be  abort 
and  umple;  for  the  matter  rather  requires  explanation  than 
any  variety  of  rules. 

Comment. 

1.  It  is  certun  that  all  bodies  are  endued  withi  some  dean 
of  assimilating  the  things  which  lie  next  to  them.  This  is  pe^ 
formed  freely  and  vigorously  by  thin  and  pneumatic  bodies,' 
such  as  flame,  spirit,  and  air ;  but  very  languidly  by  thick  ana 
tangible  bodies;  because  in  them  the  desire  of  assimihLtioD 
\a  controlled  by  a  stronger  desire  for  rest,  and  an  aversion  to 
motion. 

2.  It  is  certain  likewise  that  this  desire  for  aEsimilatioD, 
which  in  a  gross  body  is  bound  up,  as  was  said,  and  renderw 
ineffectual,  is  somewhat  liberated  and  excited  by  heat  or  ajunt 
is  its  neighbour,  and  in  the  end  actuated  by  it.     And  thit  u 
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the  only  reiison  why  inanimate  bodies  do  not  aBsiinilate,  and 
animate  bodies  do. 

3.  Agun,  it  ia  certun  tliat  the  harder  the  consistency  of  a 
bod;,  the  greater  is  the  heat  required  as  a  spur  to  assiinilation. 
And  this  turns  out  ill  for  old  men,  because  in  them  the  parta 
are  more  stubborn  and  the  beat  is  weaker;  and  therefore  either 
the  hardness  of  the  parts  must  be  softened,  or  the  heat  must  be 
increased.  With  regazd  to  the  softening  of  the  parts,  as  I  have 
already  liud  down  many  precepts  which  relate  to  the  preven- 
tion or  prohibition  of  this  kind  of  hardness,  I  will  speak  of  it 
hereafter.  But,  on  increasing  the  simple  heat,  I  will  now  give 
one  {vecept ;  first  however  assuming  this  axiom. 

4.  The  act  of  assimilation  (which,  as  has  been  sud,  is  excited 
by  the  smrounding  heat)  is  an  extremely  accurate  and  subtle 
motion  which  aflPects  even  the  smallest  particles.  But  all 
motions  of  this  kind  are  only  in  vigour  when  all  the  local  motion 
which  may  disturb  it  ia  at  rest.  For  the  motion  of  separation 
into  homogeneous  parts,  which  in  milk  causes  the  cream  to  rise 
to  the  t4^  and  the  whey  to  sink  to  the  bottom,  will  never  take 
place  if  the  milk  be  at  all  stirred.  Neither  will  any  putrefaction 
take  place  in  water  or  mixed  bodies  if  tbey  be  in  continuous 
local  motion.  From  this  assumption  then  I  will  draw,  with 
reference  to  the  present  inquiry,  this  conclusion. 

6,  The  act  of  asumilation  is  performed  princip^y  during 
sleep  and  rest,  especially  towards  the  morning,  when  the  dis- 
tribution ia  finiehed.  The  only  advice  therefore  which  occurs 
to  me,  is  that  men  keep  themselves  warm  during  sleep,  and 
towards  morning  use  some  ointment  or  anointed  shirt  to 
extnte  a  moderate  heat ;  and  after  that  &11  asleep  again.  And 
ao  much  for  the  inquiry  concerning  the  last  act  of  asaimiUtion. 

IX. 

THE  OPERATION  UPON  THE  INTENEBATION  OF  THE  PARTS 
WHICH  HAVE  BECOME  DBT,  OB  THE  SOFTENING  OF  THE 
BODT. 

Transition. 

Having  already  inquired  of  the  internal  tnteneration  of  the 
body,  wUch  is  performed  by  many  tortuous  and  drcuitous 
methods  both  of  alimentation  and  detention  of  the  spirit,  and 
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therefore  by  elow  degrees ;  I  now  come  to  the  inteneratioD  wluch 
takes  places  from  withoat  and  at  once,  or  the  softening  of  the 
body. 

The  HUtary. 

1.  In  the  fable  of  the  restoration  of  Felias  to  youth,  Medea, 
when  she  pretended  to  set  to  work,  proposed  to  accomplish  H 
by  catting  the  body  of  the  old  man  to  pieces  and  boiling  it  ap 
in  a  cauldron  with  certain  drugs.  Some  boiling  may  peih^w 
be  required  there,  bat  the  cutting  to  pieces  ia  unnecessary. 

2.  Bat  yet  the  cutting  to  pieces  (not  indeed  with  a  knif^  hat 
with  the  judgment)  may  in  some  sort  be  useful.  For  dnoe  the 
conostency  of  the  bowels  and  the  parts  is  very  different,  thdr 
inteneration  cannot  be  performed  by  the  same  means;  but 
there  must  be  a  distinct  cure  for  each  part,  be«des  the  things 
wluch  pertiun  to  the  inteneration  of  the  whole  mass  of  the 
body.     Of  this  last  however  I  will  discourse  first. 

3.  This  operation  (if  it  be  possible)  may  probably  be  satis- 
fied by  baths,  anointings,  and  the  like ;  with  respect  to  which 
the  following  observations  are  to  be  noted. 

4.  We  mnet  not  be  too  sanguine  of  accomplishing  this 
object,  because  we  see  things  done  in  the  infusing  and  steeping 
of  iuanimate  bodies  whereby  they  become  tender;  whereof 
I  have  brought  forward  some  instances  before.  For  this  kind 
of  operation  is  easier  upon  inanimate  bodies,  because  they 
attract  and  suck  in  the  liquors ;  but  upon  animate  bodies  it  i« 
more  difficult,  because  in  tbem  the  motion  proceeds  more  to- 
wards the  circumference. 

5.  The  emollient  baths  therefore  that  are  in  use  do  more 
luum  than  good ;  for  they  rather  draw  out  than  press  in,  and 
rather  loosen  than  consolidate  the  framework  of  the  body. 

6.  The  baths  and  anointings  suitable  to  the  present  opera- 
tioQ  of  softening  the  body  well  and  perfectly  ought  to  btve 
three  properties. 

7.  The  first  and  the  principal  one  is,  that  they  should  con- 
sist of  things  which  in  their  whole  substance  are  like  the  flesh 
and  body  of  man,  and  which  at  the  same  time  feed  and  nourish 
from  without. 

8.  The  second  is,  that  they  be  mixed  with  things  of  subtle^ 
enough  to  make  an  entrance,  and  to  insinuate  and  convey  their 
notritiTe  power  into  the  body. 
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9,  The  third  ie,  that  they  reeeive  some'  mixture  (though  far 
inferior  to  the  former)  with  dungs  that  are  aatricgent,  not  harsh 
or  tart,  but  unctuous  and  comforting ;  that  thus,  while  the  two 
former  are  at  work,  the  exhalation  from  the  body,  which  de- 
sfaroys  the  virtue  of  the  emollients,  may  be  as  far  as  possible 
stopped;  and  the  motion  to  the  inward  pule  on  the  other 
hand  may,  by  the  aatricUon  of  the  akin  and  closing  of  the 
pores,  be  promoted  and  aaaisted. 

10.  Warm  blood,  either  of  man  or  BDimals,  is  most  akin  to 
the  sabstooce  of  the  homan  body.  But  the  conceit  of  Ficinus  * 
to  renew  the  strength  of  old  men  by  sucking  the  blood  out  of 
the  arm  of  a  healthy  young  man  is  rery  foolish.  For  that 
which  nonriahee  from  within  ought  not  to  be  equal  or  perfectly 
homogeneous  to  the  body  nourished,  but  in  some  degree  in- 
ferior and  subordinate,  that  it  may  be  converted;  but  in  ex- 
ternal applications  the  more  similar  the  substance  the  better 
the  consent. 

'  11.  It  is  an  old  traction  that  a  bath  made  of  infant's  blood 
cures  the  leprosy,  and  restores  the  putrid  flesh ;  and  some  kings 
have  incurred  popular  dislike  on  this  very  ground.* 

12.  It  is  told  of  Heraclitus  that,  being  afflicted  with  the 
dropsy,  he  covered  himself  up  in  the  warm  belly  of  a  newly 
slain  ox. 

13.  The  warm  blood  of  kittens  is  used  for  eryupelas,  and  to 
restOTO  the  fiesb  and  skin. 

14.  In  amputations  or  great  hemorrhages  of  any  limb  it  is 
good  to  thrust  the  bleeding  part  into  the  belly  of  an  animal 
'which  has  been  just  cat  up.  For  this  has  a  great  effect  in 
Btanching  the  blood ;  as  the  blood  of  the  amputated  member  by 
consent  sucka  and  forcibly  draws  to  itself  the  fresh  blood  of 
the  animal,  whereby  it  is  itself  stopped  uid  turned  back. 

15.  It  is  a  common  practice  in  extreme  and  de^>erate  diseases 
to  cut  pigeons  in  two,  and  apply  them  one  after  another 
to  the  solee  of  the  feet  of  the  sick  man.  This  sometimes 
^ves  wonderful  relief,  which  is  commonly  imputed  to  their  ex- 
tracting the  malignity  of  the  disease.  But  in  some  way  or 
other  this  treatment  affects  the  bead  and  comforts  the  animal 
spirits. 

16.  Bnt  ^oce  these  bloody  baths  and  anointings  appear  to 

I  c  vit.  Prod,  II.  II.  *  NIetpbor,  jU.  33.     VUaj,  zxtL  fi. 
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us  djity  and  loatliBOme,  we  moBt  look  ont  for  otLen  wliicb  may 
be  less  diagusting  and  yet  equally  tiaefiiL 

17.  Next  therefore  to  freah  blood,  the  things  like  in  Bub- 
stsQce  to  the  human  body  are  nutritiTes  ;  namely,  fat  flesh,  u 
beef,  pork,  and  veniBon;  oyetere,  milk,  butter,  yolks  of  egff^ 
fine  wheat  meal,  wine  sweetened  with  sugar  or  honey. 

18.  For  mixtures  to  make  impression,  salts,  especially  bay- 
ealt,  will  serve  for  aU.  Wine  dso  (bemg  full  of  spiiit)  is  a 
useful  vehicle  of  impresmon. 

19.  Astringents  of  the  kind  described,  namely,  onctaous  and 
comforting,  are  safiron,  nustich,  myrrh,  and  myrtle-berry. 

20.  Of  these,  as  &r  as  I  can  judge,  snch  a  bath  as  we  require 
may  be  successfully  made.  Fhysidana  and  posterity  wiU  dis- 
cover better  components. 

21.  The  operation  will  become  far  more  powerful  if  the  pro- 
posed bath  (which  I  hold  to  be  the  principal  thing)  be  attended 
by  a  course  and  order  of  four  operations. 

22.  First,  before  bathing,  rub  the  body  and  anoint  it  with  oil 
mixed  with  some  thickening  substance,  that  the  power  aod 
moistening  heat  of  the  bath,  rather  than  the  watery  part,  may 
enter  the  body.  Next,  get  into  the  bath,  and  remiun  there 
about  two  hours.  After  the  bath  cover  the  body  with  a  plaster 
of  mastich,  myrrh,  gum-dr^on,  diapalma,  and  safiron,  to  keep 
in  the  perspiration  as  much  as  possible,  till  the  soft  matter 
has  by  degrees  become  solid,  and  keep  it  on  for  twenty-four 
hours  or  more.  Lastly,  after  taking  off  the  piaster,  anoint  the 
body  with  a  mixture  of  oil,  safiron,  and  salt.  Renew  the  bath 
with  the  plaster  and  unction  as  before  every  fifth  day,  and  let 
the  process  of  softening  the  body  continue  for  a  month. 

23.  While  this  softening  process  is  going  on,  I  hold  it  to 
be  Qscfhl,  proper,  and  agreeable  to  this  intention,  to  nourish 
the  body  well,  to  keep  it  from  cold  ur,  and  to  drink  nothing 
that  is  not  warm. 

24.  But  this  is  one  of  the  things  (as  I  gave  notice  at  first) 
which  I  have  not  proved  by  trial,  but  only  set  down  with  a 
view  to  the  end  lumed  at.  For  having  set  up  the  goal  I  hand 
on  the  lamp  to  others. 

25.  Wnrm  and  cherishing  applications  from  living  bodies  are 
not  to  be  neglected.     Ficinus'  says,  and  that  not  in  joke,  that 
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the  layiDg  of  the  young  msid  in  David's  hosom  wonld  have 
done  him  good,  bat  that  it  came  too  late.  He  ought  how- 
ever to  have  added  that  the  miud,  like  the  Persian  virgins, 
should  have  been  anointed  with  myrrh  and  tbe  like,  not  for  the 
pleasure  of  it,  but  to  increase  the  cherishing  virtue  from  the 
living  body. 

26.  BarbaroBsa  in  his  last  days,  by  the  advice  of  a  Jewiatt 
physician,  continually  applied  young  boys  to  his  stomach,  to 
warm  and  cherish  it.  Some  old  men  likewise  apply  puppies, 
nbich  are  animals  of  the  hottest  kind,  to  their  stomacfaa  at 
night. 

27.  There  is  an  account  tolerably  oeitwn,  and  with  the 
authority  of  many  names,  that  some  men  with  deformed  noses, 
tired  of  being  laughed  at,  have  cut  off  the  excrescences  and 
shoots,  and  having  made  an  incision  in  their  arms  sewed  them 
up  therein  for  a  time,  and  thence  obtcuned  more  comely  noses. 
If  this  is  true  it  plainly  shows  the  consent  of  flesh  to  flesh, 
espemlly  in  live  flesh. 

28.  With  regard  to  the  particular  inteneration  of  the  prin- 
cipal viscera,  namely,  the  stomach,  lunge,  liver,  heart,  brun, 
spinal  marrow,  reine,  gall,  entruls,  veins,  arteries,  nerves, 
carlalages,  and  bones,  it  would  take  too  long  to  inquire  and 
^ve  rules  concerning  them,  seeing  I  am  not  now  prescribing  a 
coarse  of  practice,  but  only  certain  in^cations  tliereto. 


THE  OPEBATION  TO  PUBOB  AWAT    THE  OLD  JUIOB  AJTB  TO 
aUFPLT   MEW,  OB  PEBIODICAL   BENOVATION. 

The  Hittory. 

Although  the  things  I  shall  here  set  down  have  been  mostly 
toothed  on  before,  yet  seeing  that  this  is  one  of  the  principal 
operations,  I  will  handle  them  again  a  littie  more  fully. 

1.  It  is  certain  that  worn  out  draught  oxen  b^ng  turned 
into  new  and  &esh  pastures  recover  yonng  and  tender  flesK 
TTiia  is  proved  by  the  eating ;  and  therefore  it  is  evident  that 
inteneration  of  tiie  flesh  b  not  difficult;  and  it  is  probable 
also  that  this  inteneration  of  the  flesh,  if  often  repeated,  will 
likewise  reach  the  bones,  membranes,  and  the  like. 
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2.  It  IB  certain  that  the  diets  now  in  nae,  especially  of 
guuacom,  earsaparilla,  China-root  and  Bassafras,  if  continued 
for  a  long  time,  and  according  to  strict  rules,  first  attenuate 
all  the  joioe  of  the  bod^,  and  then  conBnme  and  absorb  it 
And  this  ia  ehown  very  clearly  in  venereal  diseases,  which  when 
they  have  even  got  bo  far  as  to  produce  gummosities,  and  have 
devoured  and  corrupted  the  inner  juices  of  the  body,  may  still 
be  cured  by  these  diets.  Agun,  it  ia  equally  manifest  that 
men  who  have  grown  thin,  pale,  and  cadaverous  by  these  diets, 
soon  after  gain  fatness  and  colour,  and  are  evidently  renewed. 
"Wherefore  in  old  age,  diets  of  thia  kind,  used  every  two  years, 
would  I  think  be  oeeful  to  my  intention,  like  the  casting  <^  the 
skin  in  serpents. 

8.  Let  me  not  be  accoonted  one  of  the  heretics  called 
Catbari,  if  I  affirm  confidently  that  pui^ngs  often  repeated, 
and  mode  &miliar  to  the  body,  do  more  to  lengthen  life  than 
exercises  and  perspirations.  But  this  mast  needs  be  so,  if 
my  previous  position  be  admitted,  that  anointings  of  the  body, 
filling  up  the  pores  externally,  exclusions  of  the  air,  and 
detentions  of  the  spirit  in  the  mass  of  the  body,  contribute 
greatiy  to  longevity.  For  it  is  most  certain  that  by  outward 
sweats  and .  perspirations,  not  only  the  humours  and  excie- 
mentitions  vapours  are  exhaled  and  consumed,  but  with  them 
also  the  juices  and  good  spirits,  which  are  not  so  easily  re- 
stored; but  this  is  not  the  case  in  puigings  (unless  they  be  very 
violent),  since  they  act  principally  upon  the  humours.  The 
best  purgings  for  this  intention  are  dioee  which  are  taken  ft 
littie  before  meals,  because  tbey  dry  the  body  less ;  and  there- 
fore they  should  consist  of  each  purgatives  aa  least  diaoider 
the  stomach. 

The  intentions  of  Uiese  proposed  operations  are,  I  think, 
most  true ;  and  the  remedies  faithful  to  the  intentionsi  And 
although  many  of  them  may  appear  very  common,  yet  it  would 
be  scarce  believed  with  how  much  care  and  choice  they  have 
been  examined  ;  that  they  might  be  (the  object  of  the  intentioD 
always  secured)  both  safe  and  effectual.  Experience  however 
will  both  prove  and  advance  this  matter.  But  such  in  all 
things  are  the  works  of  the  more  prudent  hind  of  counsel; 
admirable  in  effect,  excellent  in  order,  common-place  in  tbe 
means  employed. 
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THE  PORCHES  OP  DEATH. 

In  ™™^  I  now  come  to  the  inquiiy  concermng  the  poidiee 
*™^* "  '"■  °^  ^eath ;  that  is,  of  the  things  which  happen  to  men 
'nudOcB.  both  a  little  before  and  a  little  after  the  point  of 
death;  that  ae^ng  that  there  are  many  paUiB  which  lead  to 
death,  we  may  know  what  are  the  common  isaues  of  them  all, 
especially  in  deaths  canaed  rather  by  a  destitation  of  nature 
than  by  violence;  though  of  these  lihewiae  some  notice  must  be 
uuerted,  l^  reason  of  their  connection  with  the  subject 

7%e  Sigtortf. 

1.  The  liTiog  spirit  seems  to  require  diree  tMngs  for  its 
sahustence ;  namely,  suitable  motion,  moderate  coolness,  and 
ptaper  aliment.  Flame  appears  to  require  only  two  of  these ; 
namely^  molion  and  aliment ;  because  flame  is  a  simple  and 
spirit  a  compound  substance,  insomuch  that  if  it  approach  too 
near  to  the  nature  of  fiame  it  destroys  itsel£ 

2.  Flame  likewise,  as  Aristotle'  well  observed,  is  extinguisbed 
and  overpowered  by  a  greater  and  more  powerful  flame ;  mooh 
more  the  spirit. 

3.  Flame,  if  it  be  too  much  compressed,  is  extingoidied ;  as 
may  be  seen  by  putting  a  glass  over  a  candle;  for  the  ur 
expanded  by  the  heat  compresses  the  flame,  and  thereby  lessens 
and  extinguishes  it.  Neither  will  the  flame  catch  in  grates 
where  the  fiiel  is  pressed  olose  together  without  leaving  any 
space  between  the  parts. 

4.  Ignited  bodies  are  also  extinguished  by  compresooa ;  for 
if  you  press  a  burning  coal  bard  with  the  tonga  or  with  your 
foot  the  flame  is  immediately  put  out. 

5.  But  to  pass  on  to  the  spirit.  Blood  or  phl^;m  entering 
into  the  venttidea  of  the  brain  causes  instantaneona  death,  unce 
the  B]urit  has  not  space  to  move. 

6.  A  violent  oonturion  of  the  head  Ukewiae  cansee  sudden 
death,  the  spirits  being  straitened  in  the  ventriolea  of  the  brain. 

7.  Opium  and  other  atrong  narcotics  congeal  the  spirit  and 
deprive  it  of  motion. 

■  FniUcnu  lU.  33.  ud  xuUi  a. 
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8.  A  poiBonooB  vf^ur  that  is  direcdy  boetile  to  the  sprits 
caDsee  sudden  death ;  aa  in  deadly  poisonB  which  operate  b; 
what  IB  called  a  specific  malignity ;  for  it  strikes  tlie  spirit  with 
Buch  aTereion  that  it  will  no  longer  move  nor  rise  against  n 
deadly  an  enemy. 

9.  Extreme  drunkenness  or  eurfeiting  likewise  sometimeB 
cause  sudden  death,  the  spirit  being  crushed  not  so  much  bj 
tke  density  or  malignity  of  the  vapour  (as  in  opium  and 
malignant  pcnsons)  as  by  the  quantity  of  it. 

10.  Extreme  grief  and  fear,  especially  if  sudden  (as  the  nevs 
of  unexpected  misfortune),  sometimes  produce  sudden  death. 

1 1.  Too  great  an  expansion  as  well  as  too  doae  a  compresdon 
of  tlie  spirits  is  likewise  fataL 

12.  Many  have  died  ficom  great  and  sudden  joys. 

13.  Ghreat  diechaiges,  as  the  flow  of  water  in  cuttings  for  tiie 
dropsy,  and  much  more,  great  and  sudden  hemorrhages,  sre 
often  followed  by  sudden  death.  And  this  takes  place  frtxn  the 
mere  horror  of  vacuum  in  the  body ;  all  the  parts,  and  the  spirit 
among  them,  rushing  at  once  to  fill  the  empty  spaces.  Wi^ 
respect  to  the  slower  fluxes  of  blood,  the  matter  is  referred 
to  the  want  of  aliment,  not  to  the  rushing  back  of  the  qxrit 
And  so  much  for  the  motion  of  the  spirit  when  either  by  ovei> 
compression  or  over-discharge  it  prodaces  death. 

14.  I  come  now  to  the  want  of  coolness.  Prevention  t^ 
respiration  causes  sudden  death,  as  in  all  suffocation  or  stian- 
gulation ;  yet  this  should  not  be  attributed  so  much  to  die 
stoppage  of  motdou  as  to  the  stoppage  of  refrigeration,  becsnsa 
air  when  too  hot,  though  it  be  freely  drawn  in,  is  no  less  Baff[>- 
catdng  than  if  respiration  were  stopped ;  as  we  see  in  penona 
who  have  sometimes  been  suffocated  by  bunung  cosb  or 
charcoal,  or  walls  newly  whitewashed,  in  close  rooms  where 
a  fire  has  been  lighted ;  a  kind  of  death  which  the  emperor 
Jovinian  is  said  to  have  died.  The  same  happens  likewise 
from  the  overheating  of  dry  baths,  as  was  {wactiBed  in  the 
death  of  Fausta,  wife  of  Constantine  the  Great* 

15.  The  intervals  at  which  nature  repeats  the  act  of  inspifS' 
tioQ,  and  deures  to  expel  the  foul  air  received  into  the  longs 
and  to  take  in  fresh,  are  very  short,  —  scarce  the  third  part  of 
a  minute. 

>  Zatlmni,  U.  p.  10. 
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16.  Agiun,  the  pnlsation  of  the  arteries  and  the  contraction 
and  dilatation  of  the  heart  ia  a  motion  three  times  more  rapid 
than  respirataon ;  so  that  if  it  were  possible  without  hindering 
respiration  to  stop  this  motion  of  the  heart,  death  would  ensue 
qmcker  than  by  strangulation. 

17.  Use  and  custom  have  however  some  control  over  this 
natural  action  of  respiration,  as  appears  in  the  Selian  divers 
and  pearl-fishers,  who  by  continual  practice  can  hold  tlieir 
breath  at  least  ten  times  longer  than  other  men. 

18.  Some  animals  even  among  those  who  have  lungs  can 
hold  their  breath  longer  than  others,  according  as  they  require 
a  greater  or  less  degree  of  refrigeration. 

19.  Fish  require  less  refrigeration  than  land  animals;  yet 
they  require  some,  and  receive  it  through  their  giUa.  And  aa 
land  animals  cannot  bear  a  too  hot  or  close  air,  so  likewise  fish 
are  suffocated  in  water  if  it  be  totally  and  long  frozen. 

20.  If  Ae  spuit  is  sssanlted  by  another  heat  far  stronger 
than  ita  own,  it  is  dissipated  and  destroyed.  For  if  it  can- 
not bear  its  own  heat  without  receiving  refrigeration,  much 
less  can  it  endure  a  strange  heat  that  is  more  intense.  This 
is  vimble  in  burning  fevers,  when  the  heat  of  the  putrefied 
humours  exceeds  the  natural  heat  so  much  as  to  quench  or 
dissipate  it 

21.  The  wont  and  use  of  sleep  is  likewise  referred  to  re- 
frigeration. For  aa  motion  attenoatee  and  rarefies  the  spirit 
and  stimnlatee  and  intensifies  the  heat  thereof,  so  on  the  other 
hand  sleep  pacifies  and  eubdnes  its  motion  and  discuruve  action. 
For  although  sleep  strengthens  and  furthers  the  actions  of  the 
parts  and  the  non-vital  spirits  and  all  motion  towards  the  drcnm- 
ference  of  the  body,  yet  it  greatly  calms  and  lulls  the  proper 
motion  of  the  living  spirit.  Now  human  nature  requires  sleep 
regularly  once  in  the  twenty-four  hours,  and  that  for  five  or 
six  hours  at  least;  though  in  this  respect  also  there  are  some- 
times miracles  of  nature ;  as  Mseccnas  is  said  not  to  have  slept 
for  a  long  time  before  his  death.'  And  so  much  for  the  want 
of  refrigeration  for  the  preservation  of  the  spirit 

22.  With  regard  to  the  third  want,  namely,  that  of  aliment, 
it  aoeau  to  belong  more  to  the  parte  than  to  the  living  spirit ; 
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for  a  man  may  easily  believe  tliat  the  living  spirit  Bubsists  in 
tdentitj,  and  not  bj  mcceasion  or  renovation.  Aa  for  tlie 
rational  soul  in  man,  it  is  moat  certain  that  it  is  not  propagated, 
nor  subject  ^ther  to  repair  or  death.  Men  talk  also  of  the 
natural  epirit  of  animals  and  even  of  vegetables,  which  dif- 
fers from  the  odier  soul  both  in  essence  and  in  form.  For 
from  the  confunon  between  them  has  sprung  the  doctrine  of 
metempaychoma  and  innumerable  conceits  of  heatheoa  and 
heretics. 

23.  The  human  body  requires  renovation  by  aliment  regu- 
larly once  a  day.  Men  in  good  health  can  scarce  bear  three 
days'  fasting ;  but  tnuning  and  custom  even  here  have  no  little 
effect  To  men  out  of  health  fasting  ie  less  injurious.  And  as 
exercise  demands  more  nourishment,  so  likewise  sleep  to  a 
certain  extent  supplies  it.  There  are  some  few  instanoes  of 
men  who,  by  some  miracle  of  nature,  hare  been  found  to  live  a 
considerable  time  without  meat  and  drink. 

24.  Dead  bodies,  if  not  prevented  by  putrefaction,  last  along 
time  without  much  decay ;  but  live  bodies,  as  has  been  said, 
cannot,  nnless  they  receive  alimentation,  last  more  than  three 
days.  This  shows  that  this  rapid  consumption  is  the  work  of 
the  living  spirit,  which  either  repwrs  itself,  or  makes  it  neces- 
sary for  the  parts  to  repair  themselves,  or  both.  This  is  borne 
out  also  by  that  which  was  noted  before,  namely,  that  nnitnal* 
can  go  somewhat  longer  withoat  aliment^  if  they  sleep.  Now 
sleep  is  nothing  else  than  the  retirement  of  the  living  spirit 
into  itself. 

25.  Too  continnona  and  copious  an  efiusion  of  blood,  such  aa 
sometimes  takes  place  in  hemorrhoids,  sometimes  in  vomiting 
of  blood  from  the  opening  or  rupture  of  the  inner  veins,  and 
sometimes  in  wounds,  causes  speedy  death ;  for  the  blood  of 
the  veins  supplies  the  blood  of  the  arteries,  which  again  Bop- 
plies  the  spirit. 

26.  A  man  who  feeds  twice  a  day  takes  no  small  quantity 
of  meat  and  drink  into  his  body ;  much  more  indeed  than  he 
dischaiges  by  stool,  urine,  or  sweat.  Ko  wonder,  perhaps  you 
will  say,  seeing  the  rest  is  turned  into  the  juices  and  subatanoe 
of  the  body.  True ;  but  reflect  for  a  moment  that  this  acceamon 
of  food  takes  place  twice  a  day,  and  yet  the  body  is  not  mr^ 
charged.  And  tdmilarly,  though  the  sjurit  is  repurod,  yet  it 
grows  not  immoderate  in  quantity. 
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S7.  It  is  of  no  QBe  to  have  aliment  at  hand,  if  it  be  in  a 
remote  degree ;  bat  it  should  be  of  such  a  kind  and  eo  prepared 
and  applied  that  the  spirit  can  act  upon  it.  The  stick  of  a 
wax  torch  cannot  continue  the  flame  if  wax  be  wanting,  neither 
can  men  feed  on  herbs  alone.  And  this  it  is  which  occasions 
atrophy  in  old  ^e,  namely,  that  although  there  be  flesh  and 
blood,  yet  the  spirit  has  become  so  scanty  and  thin,  and  the 
juices  and  the  blood  are  so  exhausted  and  obstinate,  that  they 
are  not  equal  to  alimentation. 

28.  Let  us  now  sum  up  the  things  reqiured  for  life,  accord- 
ing to  the  common  and  ordinary  course  of  nature.  The  spirit 
reqniree  room  for  its  motion  in  tiie  Tentricles  of  the  brain  and 
the  nerves  perpetually ;  pulsation  of  the  heart  every  third  part 
of  a  moment;  respiration  every  moment;  food  and  sleep  once 
in  three  days ;  power  of  alimentation  after  the  age  of  about 
eighty  years ;  and  if  any  of  these  wants  are  not  supplied  death 
ensues.  Therefore  there  appear  plainly  to  be  three  porches 
of  death ;  namely,  destitution  of  the  spiHt,  in  the  motion, 
refrigeration,  and  nourishment  thereof. 

ununuoai.  1.  It  Toold  bc  au  cnTor  to  BU]^Kwe  that  the 
living  spirit,  like  flame,  is  perpetnally  generated  and  ex- 
tinguished, and  is  c^  no  sensible  duration.  For  even  flame 
does  this  not  of  its  own  nature,  but  because  it  lives  among 
things  hostile  to  it,  since  flame  widiin  flame  is  durable. 
Sat  the  living  spirit  lives  among  things  that  are  Mendty 
and  ohsequioos.  Therefore,  whereas  flame  is  a  momentary 
and  ur  a  flxed  substance,  the  living  spirit  partakes  of  the 
nature  of  both, 

2.  The  present  inquiry,  as  was  observed  at  first,  does  not 
relate  to  the  extinction  of  the  spirit  by  the  destruction  of 
the  oigans  through  disease  and  violence ;  although  this  also 
terminates  in  the  same  three  porches.  And  so  much  for  the 
form  of  death. 

29.  There  are  two  great  precursors  of  death,  the  one  sent 
from  the  head,  the  other  from  the  heart,  namely,  convulsions 
and  extreme  labour  of  the  pulse ;  for  that  deadly  hiccough  is  it- 
self a  kind  of  convulsion.  But  this  labouring  of  the  pulse  has 
a  remarkable  quickness,  because  on  the  point  of  death  the  heart 
trembles  so  violently  that  contraction  uid  dilatation  are  almost 
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coDfoonded.  But  together  with  this  quickaeee  there  is  & 
feeblenesB  and  lownesH,  and  often  a  great  intermiseioii  in  the 
pulae,  the  motion  of  the  heart  failing,  and  beiog  no  longer 
able  to  recover  itaelf  stoutly  and  regularly. 

30.  The  immediate  eigna  which  precede  death  are,  great 
reetlessness  and  tossing  of  the  body,  fumbling  of  the  hands, 
hard  clutching  and  grasping,  teeth  firmly  set,  a  hollow  Toice, 
trembling  of  the  lower  lip,  pallor  of  the  fiice,  a  oonfiued 
memory,  loss  of  speech,  cold  sweats,  elongation  of  the  body, 
raising  up  the  white  of  ^e  eyes,  alteration  of  the  whole 
countenance  (as  the  nose  becoming  sharp,  the  eyes  hollow,  and 
the  cheeks  sinking  in),  contraction  and  rolling  of  the  tongue, 
coldness  of  the  extremitiee,  in  some  a  discharge  of  blood  or 
seed,  a  shrill  cry,  thick  breathing,  falling  of  the  lower  jaw,  and 
the  like. 

31.  Death  is  sacceeded  by  deprivadon  of  all  sense  and 
motion  as  well  of  the  heart  and  arteries  as  of  the  nerves  and 
limbs,  by  inability  of  the  body  to  support  itself  npright,  by 
sliffiiesa  of  the  nerves  and  parts,  by  loss  of  all  warmth,  and 
soon  after  by  putrefaction  and  stench. 

32.  Eels,  serpents,  and  insects  move  a  good  while  in  all 
their  parte  after  being  cut  in  {neces ;  so  that  countrymen  ima- 
gine Uiat  the  different  parts  are  trjntg  to  onite  agun.  Siids 
likewise  flutter  for  a  little  after  their  heads  are  cut  off;  and 
the  hearts  of  animals  beat  for  a  long  time  after  being  torn  ooL 
Indeed,  I  remember  to  have  seen  the  heart  of  a  man  who  had 
his  bowels  torn  out  (the  punishment  with  ns  for  high  treason), 
which  on  being  cast  according  to  custom  into  the  fire,  leaped  up 
at  first  about  a  foot  and  a  half  high,  and  then  by  degrees  to  a 
less  h^ht,  for  the  space,  as  I  remember,  of  seven  or  eight 
minutes.  There  is  likewise  an  old  and  trustworthy  tradition 
of  an  oz  bellowing  after  his  bowels  were  torn  out.  But  there 
is  a  more  certdn  report  of  a  man,  who  having  undergone  this 
said  punishment  for  high  treason,  when  his  heart  had  been  torn 
out  and  was  in  the  bands  of  the  executioner,  was  heard  to 
utter  three  or  four  words  of  prayer.  This  I  say  is  more  credi- 
ble than  the  story  of  the  sacrificed  oz;  becauee  &e  fiiendt 
of  such  criminals  usually  give  money  to  the  ezecntioner  to  do 
his  office  as  quickly  as  possible,  and  so  put  them  sooner  out  of 
pain ;  whereas  in  sacrifices  I  do  not  see  why  the  prieat  should 
use  any  suc^  despatch. 
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33.  To  recover  pereone  iirom  bwoodb  and  sadden  fits  (of 
whom  many,  wiihont  relief,  would  otiierwise  die),  the  follov- 
ing  remedies  are  used ;  oamely,  giving  them  waters  distilled 
from  wine  (which  ore  called  hot  and  cordial  waters),  bending 
tlie  body  forward,  cloae  stopping  of  the  mouth  and  nostrils^ 
bending  and  twisting  the  fingers,  tearing  ont  the  hair  of  the 
beard  or  head,  mbblng  of  the  parts,  especiallj  the  face  and 
extremities,  a  sadden  sprinkling  of  cold  water  on  the  face, 
sudden  and  Bhiill  noises,  holding  roee-water  and  vinegar  to  the 
nose  in  Anting  fits ;  burning  feathers  or  cloth  in  hysterica; 
bat  in  apoplectic  fits  the  beet  thing  is  a  heated  frying-pan. 
A  close  embrace  of  living  bodies  has  likewise  been  of  service 
to  some. 

34.  There  have  been  many  instances  of  men  who  have  been 
left  for  dead,  laid  oat,  and  carried  forth  to  burial;  nay,  of  some 
who  have  been  actually  buried;  that  have  yet  come  to  life 
again.  In  the  case  of  those  who  have  been  buried,  this  has 
been  ascert^ned,  on  opening  the  grave,  from  the  wounded  and 
braised  state  of  the  head,  by  reason  of  the  body  striving  and 
tossing  in  the  coffin.  The  most  recent  and  memorable  instaace 
diereof  was  the  subtle  schoolman  Duns  Scotus,  who  having 
been  buried  in  the  absence  of  his  servant  (who  appears  to  have 
known  the  symptoms  of  these  fits),  was  by  him  afterwards 
disinterred  and  found  in  this  state.  And  a  similar  thing  hap- 
pened in  our  time  to  an  actor  bmied  at  Cambridge.  I  re- 
member to  have  heard  of  a  gentleman  who,  being  carious  to 
know  what  the  sensation  of  hanging  was,  hung  himself  by 
mounting  on  a  stool  and  then  dropping  himself  off,  thinking  of 
course  that  he  would  be  able  to  region  the  stool  as  soon  as  he 
liked ;  but  this  he  was  unable  to  do,  and  he  was  only  released 
by  a  friend  who  was  present  On  being  asked  what  he  had 
snffered,  be  sud  that  be  felt  no  pain,  but  that  at  first  he  saw 
round  about  him  the  appearance  of  fire  burning,  which  was  suc- 
ceeded by  an  intense  bUcknesa  or  darkness,  and  then  by  a  kind 
of  pale  blue  or  sea^een  colour,  such  as  is  of^n  seen  also  by 
fiunting  persons.  A  physician  still  alive  told  me  that  by  the 
use  of  frictions  and  warm  baths  he  had  recovered  a  man  who 
bad  bung  himself  and  been  suspended  for  half  an  hour,  and 
he  made  no  doubt  of  being  able  to  restore  to  life  any  one  who 
had  been  suspended  for  the  some  time,  provided  his  neck  had 
not  been  broken  by  the  shock  of  the  first  drop. 
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TH£  DmEBBMCES   BETWEEN  TOUTH  AND  OLD  AGE. 

Id  cMnuctia  1-  "^^  ^^^  ^^  Boccesmoit  of  Stages  in  the  human 
lEtki^'uM  body  18  this ;  conception,  quickening  in  the  womb, 
'**^''*  birth,  noarishment  at  the  breast,  weaning,  b^nnii^ 

to  feed  apon  sach  food  and  drink  as  are  given  to  infants,  cut- 
ting the  first  teetlt  about  the  second  year,  beginning  to  walk, 
beginning  to  speak,  putting  forth  the  second  teeth  about  the 
seventh  year,  pnberty  about  the  twelfth  or  fonrteentli  year, 
power  of  generation  and  menstrual  flux,  growth  of  hair  on  the 
legs  and  urns,  growth  of  beard,  increase  of  stature  all  tlus  time, 
and  sometimea  longer,  fulness  and  perfection  of  strength  and 
activity,  grey  hairs  and  baldness,  cessation  of  the  menstma  and 
of  the  generative  power,  tendency  to  decrepitude  and  a  tiiree- 
legged  animal,  death.  In  the  mean  time  the  mind  also  has  its 
periods,  though  they  cannot  be  described  by  years ;  as  a  &Uing 
memory  and  the  like,  of  which  hereafter. 

2.  The  differences  between  youth  and  old  age  are  these: 
A  yoong  man's  skin  is  even  and  smooth,  an  old  man's  dry  and 
wrinkled,  especially  about  the  eyes  and  forehead;  a  young 
man's  flesh  is  soft  and  tender,  an  old  dad's  hard ;  youth  hat 
strength  and  activity,  old  age  decay  of  strength  and  slowneflt 
of  motion ;  youth  has  a  strong,  old  age  a  weak  digestioa ;  a 
young  man's  bowels  are  soft  and  succulent,  an  old  man's  salt 
and  parched ;  in  youth  the  body  is  erect,  in  old  age  bent  into 
a  curve ;  a  young  man's  limbs  are  firm,  ui  old  man's  weak  and 
trembling ;  in  youth  the  humours  are  bilious  and  the  blood  hot, 
in  old  age  the  hamoars  are  phlegmatic  and  melancholy,  and  the 
blood  cold ;  a  young  man's  sexual  passions  are  quick,  an  old 
man's  slow ;  in  youth  the  juices  of  the  body  are  more  roscid,  in 
old  age  more  crude  and  watery ;  in  youth  the  spirit  is  plenti- 
ful and  effervescent,  in  old  age  poor  and  scanty ;  in  youth 
the  spirit  is  dense  and  freeh,  in  old  age  eager  and  rare;  in 
youth  the  senses  are  quick  and  entire,  in  old  age  dull  and  im- 
pured ;  a  young  man's  teeth  are  strong  and  perfect^  an  old  man's 
weak,  worn,  and  falling  out ;  a  young  man's  hair  is  coloured, 
an  old  man's  (whatever  colour  it  formerly  was)  white ;  youth 
has  hair,  old  age  baldness ;  in  youth  the  pulse  beats  stronger 
and  quicker,  in  old  age  weaker  and  slower;  a  yonng  man's 
Ulnesees  are  more  acute  and  curable,  an  old  man's  chronic  and 
hard  to  cure ;  in  youth  wounds  heal  fiist,  in  old  age  slowly ;  a 
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yonng  maii'a  oheeke  are  freeh-ct^oured,  an  old  man's  pale  or  ru- 
bicund, and  the  blood  thick ;  youth  is  less  troubled  with  rbenms, 
age  more  bo.  Keitfaer,  as  far  as  I  know,  does  age  bring  any 
improvement  to  the  body  unless  it  be  sometimes  in  fatuese.  The 
cause  whereof  is  obTions ;  namely,  tliat  in  old  age  the  body 
neither  perspires  nor  assimilates  well ;  and  fatness  is  nothing 
else  than  exuberance  of  aliment  over  and  above  that  which  is 
dischai^ed  or  perfectly  asramilated.  Some  old  men  likewise 
have  an  increase  of  appetite  by  reason  of  the  acidity  of  the 
humonrs,  though  the  digestion  becomes  worse.  But  all  these 
things  that  I  have  here  mentioned  the  physi<nans  will  idly 
enough  rder  to  the  diminntion  of  the  natural  heat  and  the 
radical  moisture,  things  worthless  for  use.  This  much  is 
certun,  that  in  the  coming  on  of  years  dryness  precedes  coId> 
ness,  and  tiiat  bodies  in  the  highest  stats  of  heat  decline  to 
dryness,  and  coldness  follows  after. 

3.  Next  in  order  comes  the  consideration  of  the  affections  of 
the  mind.  I  remember  when  I  was  a  young  man  at  Poictiers 
in  France  that  I  was  very  intimate  with  a  yonng  Frenchman 
of  great  wit,  but  somewhat  talkative,  who  afterwards  turned 
out  a  very  eminent  man.  He  used  to  inveigh  against  the 
manners  of  old  men,  and  say  that  if  their  minds  could  be  seen 
as  well  as  their  bodies,  they  would  appear  no  leas  deformed ; 
and  further  indulging  his  fancy,  be  argued  that  the  defects  of 
their  minds  had  some  parallel  and  correspondence  with  those 
of  the  body.  To  dryness  of  the  skin  he  opposed  impudence ; 
to  hardness  of  the  bowels,  hardness  of  the  heart ;  to  blear  eyes, 
envy,  and  the  evil  eye;  to  sunken  eyes  and  bowing  of  the 
body  to  the  ground,  atheism  (for  they  no  longer,  he  says,  look 
ap  to  heaven);  to  the  trembling  of  the  limbs,  vacillation  of 
purpose  tmd  inconstancy ;  to  the  bending  and  clutching  of  the 
fingers,  rapacity  and  avarice;  to  the  tottering  of  the  knees, 
timidity ;  to  wrinkles,  conning  and  crooked  ways ;  and  other 
parallels  which  do  not  now  occur  to  me.  But  to  be  serious ; 
youtii  has  modesty  and  a  sense  of  shame,  old  age  is  somewhat 
hardened ;  a  young  man  has  kindness  and  mercy,  an  old  man 
has  become  pitiless  and  callous;  youth  has  a  prtuseworthy 
emulation,  old  age  an  ill-natured  envy ;  youth  is  inclined  to 
religion  and  devotion  by  reason  of  its  fervency  and  inexperience 
of  evil,  in  old  age  jnety  cools  through  the  lukewarmness  of 
(diarity  and  long  intercotirse  with  evil,  tc^ether  with  the  difB- 
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cnlty  of  belieriog ;  »  youog  man's  wialiea  are  Tehement,  u  old 
man's  moderate ;  youth  is  fickle  and  unstable,  old  age  mon 
grave  and  cooBtant;  youth  is  liberal,  generoua,  and  pIiQin- 
throfno,  old  age  is  covetous,  wise  for  itself,  and  Belf-eeeking; 
youth  is  confident  and  hopeful,  old  age  diffident  and  distniatful; 
a  young  man  is  easy  and  obliging,  an  old  man  chuilish  and 
peevish;  youUi  is  frank  and  uncere,  old  age  cautions  and  re- 
served ;  youth  dewres  great  things,  old  age  regards  those  that 
are  necessary  j  a  young  man  thinks  well  of  the  present,  an  old 
man  prefers  the  past ;  a  young  man  reverences  his  enperion, 
an  old  man  finds  out  their  faults ;  and  there  are  many  otber 
distinctions  which  belong  rather  to  manners  than  the  pretent 
inquiry.  Nevertheless  as  old  men  in  some  respects  improve 
in  their  bodies,  so  also  in  their  minds,  unless  they  are  quite 
worn  out.  For  instance,  though  less  ready  in  invention,  yet 
they  ore  more  powerful  in  judgment,  and  prefer  a  safe  and 
sound  to  a  specious  course.  They  increase  likewise  in  talka- 
taveness  and  ostentation ;  for  being  less  fit  for  action  they  look 
for  fruit  of  speech ;  so  it  was  not  without  reason  that  the  poeU 
represented  Tithonua  aa  transformed  into  a  grasshopper. 

PROVISIONAL  RULES. 

OONCEBNINa  THE    DUBATION    OF   LIFE  ASS    THE  FOBM  OP 
DEATH. 


There  is  no  consumption,  unless  that  which  b  lost  by  one 
body  passes  into  another. 

EXPLANATION. 

In  nature  there  is  no  annihilation ;  and  therefore  the  thing 
which  is  consumed  either  passes  into  the  tur,  or  is  received 
into  some  adjacent  body.  Whence  we  see  spiders,  flies,  or 
ants,  entombed  and  preserved  for  ever  in  amber,  a  more  than 
n^al  tomb,  although  they  are  tender  substances  and  easily  dis* 
sipated.  But  no  air  reaches  them  into  whidi  any  of  their 
parts  can  escape,  and  the  substance  of  the  amber  is  so  hete- 
n^eneous  that  it  takes  nothing  from  them.  There  would  like- 
wise in  my  opinion  be  a  similar  effect  if  a  stick,  root,  or  the 
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Bke  were  put  into  quicksilver.     Wax,  honey,  and  gum  have 
aa  operation  of  the  same  kind,  but  only  partial. 


In  every  tangible  body  there  is  a  spirit  covered  and  enve- 
loped in  the  grosser  body;  and  from  this  spirit  coneumption 
and  dissolution  take  their  origin. 

EXPLANATION. 
No  known  body  in  the  upper  parts  of  the  earth  is  without  a 
spirit,  whether  it  proceed  by  attenuation  and  concoctJon  from 
the  heat  of  the  heavenly  bodies,  or  by  some  other  way.  for 
the  cavities  of  tangible  things  do  not  admit  of  a  vacuam,  but 
are  filled  either  with  tar  or  the  proper  spirit  of  tbe  thing. 
But  this  spirit,  whereof  I  am  speaking,  is  not  a  virtue,  nor  an 
eneigy,  nor  an  actuality,  nor  any  such  idle  matter,  but  a  body 
thin  and  inviuble,  and  yet  having  place  and  dimension,  and  reaL 
Neither  agun  is  this  spirit  ur  (no  more  than  vrine  is  water),  but 
a  rarefied  body,  akin  to  air,  though  greatly  differing  from  it.  * 
Now  the  grosser  parte  of  bodies,  being  of  a  sluggish  and  not 
very  movable  nature,  would  last  for  a  long  time,  if  this  spirit  did 
not  disturb,  agitate  and  undermine  them,  and  prey  upon  the 
moistore  of  the  body,  and  whatever  else  it  can  turn  into  fresh 
spirit;  after  which  both  the  pre-existing  and  the  newly  formed 
spirit  gradually  escape  together.  This  is  welt  exhibited  by 
the  ^minution  of  weight  in  bodies  dried  by  perspiration.  For 
it  most  not  be  supposed  that  whatever  is  emitted  eiUier  was 
spirit,  when  it  had  weight,  or  was  otlier  than  spirit  when  it  had 
fiown. 

BULE  HI. 

The  emission  of  the  spirit  produces  dryness ;  the  detention 
and  working  thereof  within  the  body,  either  melts,  or  putrefies, 
or  vivifies. 

EXPLANATION. 

There  are  four  processes  of  ih.6  spirit,  namely  are&ction, 
melting,  putrefaction  and  generation  of  bodies.  Are&ction  is 
not  properly  the  work  of  the  spirit,  but  of  the  grosser  parta 
after  the  emission  of  the  spirit ;  for  upon  this  they  contract 
themselves,  parUy  to  avoid  a  vacuum  and  partly  from  the 
union  of  homogeneous  things  together;   as  is  shown  in  all 
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tilings  dried  bj  age,  and  in  the  drier  kinds  of  bodies  vhicb 
have  parsed  througli  the  fire,  as  bricks,  charcoal,  and  bread. 
Melting  is  the  work  of  the  spirits  alone,  and  that  only  when  they 
are  excited  by  heat;  for  then  the  spirits  expanding  themsclTes 
and  yet  not  going  forth,  insinuate  and  spread  themselTes 
among  the  grosser  parts,  and  make  them  soft  and  mohen,  u 
appears  in  metals  and  wax;  for  metola  and  other  tenacious 
bodies  are  apt  to  restnun  the  spirit,  and  prevent  it  from  rushing 
forth  when  excited.  Putrefaction  is  die  combined  work  of 
the  B|Hrit  and  the  grosser  parts.  Tat  the  spirit  (which  held  to- 
gether and  kept  in  order  the  parts  of  the  body)  having  partly 
e8Ci^>ed,  and  partly  become  feeble,  all  things  are  dissolved  and 
return  to  their  heterogeneities,  or  elements;  whatever  sinrit 
there  was  in  the  body  is  gathered  to  itself  (whence  putrefied 
bodies  begin  to  have  a  foul  odour) ;  the  oily  parts  are  gathered 
to  themselves  (and  henoe  putrefied  bodies  have  a  certun  smooth- 
ness and  utwtuosity) ;  the  watery  parts  likewise  to  themselves ; 
and  the  dregs  to  themselves  (and  hence  the  confusion  m  putre- 
fied bodies).  Generation  or  vivifioation  is  likewise  the  combined 
work  of  the  spirit  and  the  grosser  parts,  but  in  a  very  different 
manner.  For  the  spirit  ia  entirely  detuned,  but  ewdls  and 
moves  locally;  and  the  grosser  parts  are  not  dissolved,  but  fol- 
low the  motion  of  the  spirit,  which  as  it  were  inflates  and  tlinuts 
them  out  into  various  f^res ;  whence  proceeds  that  same  gene- 
ration and  organization.  Yirification  therefore  always  takes 
place  in  a  matter  tenatnons  and  viacous,  but  at  the  same  time 
soft  and  yielding,  that  there  may  be  at  once  both  a  detention 
of  the  spirit,  and  a  gentie  yielding  of  the  parts,  ae  the  ^irit 
moulds  them.  And  this  appears  in  the  matter  of  all  things,  at 
well  vegetable  as  animal,  whether  generated  from  putre&ction 
or  from  seed ;  for  there  is  manifest  in  them  all  a  matter  hard 
to  break  through,  but  easy  to  yield. 


Rule  rv. 
In  all  animate  bodies  there  are  two  kinds  of  spirits ;  lifelen 
spirits,  such  as  are  in  bodies  inanimate,  uid  in  addition  to  them 
a  living  spiriL 

EXFI.A1IATI0N. 

I  have  already  observed  that  to  procure  long  life  the  hn- 
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tnan  body  should  be  conudered  first  as  a  body  inanimate  and 
aneupported  by  aliment ;  and  secondly  aa  a  body  animate  and 
nouTiafaed ;  for  the  first  consideradon  gives  laws  touching  con- 
snmptbn,  the  second  laws  touching  repair.  We  should  know 
therefore  tliat  there  are  difiiised  in  the  substance  of  every 
part  of  the  human  body,  as  the  flesh,  bones,  membranes,  or- 
gans and  the  lihe,  during  lifetime,  spirits  of  the  same  kind 
as  those  which  exist  in  the  same  things,  flesh,  bones,  mem- 
branes and  the  rest,  when  separated  nnd  dead;  such  like- 
wise as  remiun  in  the  corpse.  But  the  living  spirit,  though  it 
governs  them  and  has  some  agreement  with  them,  is  very 
different  from  them,  being  integral  and  self-subgisting.  But 
between  the  lifeless  and  vital  spirits  there  are  two  special  dif- 
ferences ;  the  one,  that  the  lifeless  spirits  are  not  continued  in 
themselves,  hut  are  as  it  were  cut  ofl'  and  surrounded  by  the 
grosser  body  which  intercepts  them ;  as  air  is  mixed  up  in  snow 
or  froth.  But  alt  the  vital  spirit  is  continued  In  itself,  by 
certwQ  channels  through  which  it  posses,  without  being  totally 
intercepted.  And  thb  spirit  likewise  is  of  two  kinds;  the  one 
merely  branched,  and  permeating  through  small  thread-like  chan- 
nels; the  other  having  a  cell  likewise,  so  that  it  is  not  only  con- 
tinued in  itself,  but  also  collected  in  a  considerable  quantity, 
according  to  the  proportion  of  the  body,  in  some  hollow  space; 
and  in  this  cell  is  the  fountiun  of  the  streamlets  wluch  diverge 
from  thence.  This  cell  is  chiefly  in  the  ventricles  of  the  brain, 
which  in  the  lower  animals  are  narrow;  so  that  the  spirits  seem 
rather  to  be  diffiiaed  over  the  body  than  seated  in  cells ;  as  may 
be  seen  in  serpents,  eels  and  fiies,  the  different  parts  whereof 
ooDtinQe  to  move  long  afler  they  are  cut  in  pieces.  So  likewise 
birds  qmver  for  some  time  after  their  heads  are  cut  off,  because 
they  have  small  heads,  with  small  cells;  but  the  nobler  animals, 
and  men  most  of  all,  have  larger  ventricles.  The  other  difference 
between  the  spirits  is,  that  the  vital  spirit  has  in  it  a  degree  of 
inflansnation,  and  is  like  a  breath  compounded  of  flame  and  lur, 
as  the  juices  of  animals  contain  both  oil  and  water.  But  this 
infiamjnation  supplies  peculiar  motions  and  faculties;  for  in- 
fiamnukble  smoke  even  before  it  catches  fire  is  hot,  rare,  and 
movable,  and  yet  it  is  a  different  thing  after  it  has  become 
flame.  But  the  inflammation  of  the  vital  spirits  is  gentler  by 
many  degrees  than  the  sonestflame,  whether  of  spirit  of  wise  or 
other ;  and  beudes,  it  is  laigely  mixed  with  an  aerial  substance. 
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SO  BS  to  be  a  mTsterious  combinalion  of  k  flanuneons  and  ural 
nature. 


The  natural  actione  are  proper  to  tlie  Beveral  parte,  but  the; 
are  excited  and  sharpened  bj  the  vital  spirit; 

EXFLAltATION. 
The  actions  or  functions  of  the  individual  members  follow 
the  nature  of  the  members  themselves;  as  attraction,  retention, 
digestion,  aseimilation,  separation,  excretion,  perspiration,  and 
even  the  sense  itself,  depend  upon  the  properties  of  the  several 
organs,  as  the  stomach,  liver,  heart,  spleen,  gall,  brain,  eye, 
ear,  and  the  rest.  But  yet  none  of  these  actions  would  ever 
be  set  in  motion  without  the  vigour,  presence,  and  heat  of  the 
vital  spirit ;  as  iron  could  not  attract  iron,  unless  it  were  excited 
by  the  magnet ;  and  an  egg  could  not  be  productive,  unless  the 
substance  of  the  hen  had  been  actuated  by  the  treading  of  the 
cock. 

Rule  ti. 
The  lifel^fl  spirita  are  nearly  of  the  same  substance  as  the 
air ;  the  vital  spirits  more  alun  to  the  substance  of  flame. 

EXFLAKATION. 
The  explanation  of  the  foregoing  4th  rule  is  also  a  declaration 
of  this ;  but  further,  it  is  the  reason  why  all  fat  and  oily  sub- 
stances continue  to  exist  long  in  their  natural  state ;  for  nether 
does  the  air  prey  much  upon  them,  nor  have  they  much  denre 
to  unite  with  the  air.  But  the  idea  that  flame  is  lighted  nir  is 
a  vain  conceit,  seeing  that  flame  and  air  are  no  less  hoten^e- 
neous  tiian  oil  and  water.  When  therefore  this'  rule  declares 
that  the  vital  spirits  approach  nearer  to  the  subsl^ce  of  flame, 
it  must  only  be  understood  that  they  do  this  more  than  the 
lifeless  spirits,  and  not  that  they  pertun  more  to  the  nature  of 
flame  than  of  air. 

KULG  Til. 

The  spirit  has  two  desires ;  one  of  multiplying  itself,  the 
other  of  goii^  forth  and  congregating  with  its  connatDrals. 
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BXFLANATION. 


TIus  rule  is  understood  of  the  lifeleaa  spirits.  Tot  vitli 
regard  to  the  second  deeire,  the  vital  spirit  has  a  special  abhor- 
rence of  leaving  the  body,  seeing  it  has  no  connaturals  near  at 
hand.  It  may,  perhaps,  rush  to  the  extremities  of  the  body, 
to  meet  something  that  it  loves,  but,  as  I  said  before,  it  is  loth 
to  go  forth.  But  the  lifeless  spirits,  on  the  other  hand,  are 
possessed  by  both  these  desires.  For  as  to  the  former,  every 
spirit  seated  amongst  the  grosser  parts  dwells  unhappily ;  and 
being  in  such  solitude,  where  it  finds  nothing  like  itself,  it 
the  more  strives  to  make  and  create  something  similar ;  and  to 
increase  its  quantity,  it  works  hard  to  multiply  itself,  and  prey 
upon  the  volatile  part  of  the  grosser  bodies.  With  r^ard  to 
the  second  desire,  namely,  that  of  escaping  and  resolving  itself 
into  lur,  it  is  certain  that  all  thin  bodies  (which  are  always 
movable)  move  willingly  to  their  likes  when  near  at  hand. 
One  drop  of  water  moves  towards  another,  and  flame  to  flame ; 
but  much  more  does  this  appear  in  the  escape  of  the  spirit  into 
the  external  air,  because  it  ia  not  carried  to  a  particle  like  itself, 
but  to  a  very  world  of  connaturals.  In  the  meantime,  it  should 
be  noted  that  the  going  forth  and  escape  of  the  spirit  into  the 
air  is  a  double  action,  arising  partly  from  the  appetite  of  the 
spirit,  and  partly  from  the  appetite  of  the  lur ;  for  the  common 
air  is  a  needy  thing,  and  seizes  everything  with  avidity,  as  spirits, 
odours,  rays,  sounds,  and  the  like. 

EULB    VIII. 

Spirit  detuned,  if  it  have  no  means  of  generating  other 
spirit,  softens  likewise  the  grosser  parts. 

EXPLANATION. 

Generation  of  new  spirit  does  not  take  place  except  upon 
things  which  are  in  a  degree  near  to  spirit,  as  moist  bodies  are. 
If  therefore  the  grosser  parts  wherein  the  spirit  works  are 
in  a  degree  remote,  the  spirit,  though  it  cannot  convert  them, 
yet  does  all  it  can  to  weaken,  soften,  and  disperse  them ;  so 
that  though  it  cannot  increase  its  quantity,  it  may  nevertheless 
live  more  freely,  and  amidst  things  that  are  better  disposed 
to  it.     But  this  aphorism  is  very  useful  to  our  end,  because 
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it  tends  to  die  inteneratioQ  of  the  hard  and  Btuhbom  puts  of 
the  body  by  the  detention  of  the  spirit 

Rule  ix. 
The  inteneration  of  the  border  parts  proceeds  well  when  &t 
spirit  neither  escapes  nor  generates. 

EXFLANATIOIT. 

This  rule  solTes  the  knot  and  difficulty  in  the  opention  of 
softening  the  body  hj  the  deteotioD  of  the  sinrit  For  if  the 
spirit  when  detained  in  the  body  preys  upon  all  things  within, 
nothing  is  gfuned  towards  the  inteneration  of  the  parts  in  their 
substance,  but  tfaey  are  rather  wasted  and  corrupted.  The 
spirits  therefore  beudee  bung  detained  should  be  cooled  iM 
confined,  that  they  be  not  too  active. 

Bulb  x. 
The  heat  of  the  ^irit,  to  keep  the  body  fresh,  should  bt 
xobusl^  bat  not  eager. 

EZPLANATIOK. 
This  rule  likewise  relates  to  the  solution  of  the  aboTe-meii' 
tioned  difficulty,  but  it  extends  much  further,  for  it  describes 
what  should  be  the  temper  of  heat  in  the  body  to  dispose  it  foi 
longevity.  And  this  is  useful,  whether  the  spirits  are  detained 
or  not;  for  in  any  case  the  heat  of  the  spirits  should  be  such 
as  rather  to  act  upon  the  hard  parts  than  prey  upon  the  eoA ; 
for  the  former  intenerates  and  the  latter  driee  up.  Besides, 
the  same  thing  is  good  to  perfect  alimentation ;  for  such  a  beit 
beet  excites  ^e  faculty  of  assimilation,  and  at  the  same  time 
best  prepares  the  matter  to  be  assimilated.  The  proper^ee 
of  this  kind  of  heat  should  be  these:  First,  it  should  be 
slow,  not  sudden ;  secondly,  it  should  not  be  very  intense, 
but  moderate ;  tlurdly,  it  ^uld  be  regular  and  not  variably 
that  is,  not  alternately  increasing  and  decreasing;  fourthly,  if 
it  meets  with  any  remstance  it  should  not  be  easily  stified  or 
depressed.  This  operation  is  very  subtle,  but  as  it  is  one  of  the 
most  useful  it  should  not  be  neglected ;  and  in  the  remedies 
proposed  to  invest  the  spirit  with  a  robust  heat,  or  that  which 
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I  coll  operative,  not  predatory,  I  have  in  some  measure 
anevered  this  purpose. 

BUI.E  XI. 

The  coDdensation  of  the  epirits  in  th^  substance  tends  to 
longevity. 

SXPLAKATION. 

This  rule  is  subordinate  to  the  preceding;  for  the  spirit 
when  condensed  receives  all  the  four  properties  of  heat  there 
men^oned.  But  the  methods  of  condensaUon  are  to  be  found 
in  the  first  of  the  ten  operationB. 

BULE  XIL 

The  spirit  is  more  eager  to  escape  and  more  predatoiy  in 
large  quantities  than  in  small, 

XXPULSXTIOV. 
This  rule  is  self-evident,  seeing  quantity  of  itself  regnlarly 
increases  power;  as  may  he  seen  in  fiames,  that  the  bigger 
the  flame  the  stronger  it  breaks  out  and  the  quicker  it  con- 
sumes. And  therefore  too  great  an  abundance  or  exuberance 
of  the  spirits  is  very  injurious  to  longevity;  and  such  a  supply 
only  is  needed  as  will  suffice  for  the  offices  of  life  and  the  (ai- 
nishiog  of  proper  reparation. 

KULB  XIII. 

The  spirit  if  equally  diffused  is  less  eager  to  go  forth,  and 
less  predatory,  than  if  it  b  distributed  irr^ularly. 

EXPLANATION. 

Not  only  is  a  large  quantity  of  spirits  in  proportion  to  the 
whole  injurious  to  the  duration  of  things,  but  also  the  same 
quantity  if  less  distributed  is  in  like  manner  injurious.  There* 
fore  the  more  the  spirit  is  broken  up  and  dispersed  the  less 
predatory  it  is;  for  dissolution  begins  wherever  the  spirit  is 
most  loose.  And  hence  it  is  that  exercise  asid  frictions  con- 
tribute much  to  longevity ;  for  agitation  is  the  best  means 
of  breaking  up  and  intermingling  things  together  in  their 
smallest  particles. 
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An  irregular  and  aubeultory  motion  of  the  spirits  does  more 
to  hasten  their  emission  and  is  more  predatory  than  a  constant 
and  equal  one. 

EXPLANATION. 

In  inanimate  bodies  this  rule  is  certain,  for  iDequality  is  the 
mother  of  dissolution ;  but  in  animate  bodies  (where  repwr  as 
well  as  .consumption  is  r^nrded,  and  rep^  proceeds  by  the 
appetite  of  things,  which  again  ia  eharpened  by  variety)  it  holds 
leas  strictly ;  yet  here  also  it  may  be  received  with  this  qualifi- 
cation, that  the  variety  be  rather  an  alternation  than  a  con- 
fumon,  and  as  it  were  constant  in  inconetanoy. 

BULE  XV. 

The  spirit  in  a  body  of  finn  texture  is  detuned^  diongh 
agtunst  its  wilL 

EXPLANATION. 
All  things  abhor  a  solution  of  their  continuity,  but  Inadegree 
proportioned  to  their  density  and  rarity.  For  the  more  rarefied 
bodies  are,  the  emaller  and  narrower  are  the  passages  into 
which  tliey  sufler  tlieusclves  to  be  compressed;  and  therefore 
water  will  find  a  way  where  dust  will  not,  air  where  water  vill 
not,  and  flame  and  spirit  where  air  will  not.  But  yet  there  is 
a  limit  to  this;  for  the  spirit  is  not  so  possessed  with  a  de^rc 
of  emission  as  to  suffer  it«elf  to  be  too  much  discontinued,  or 
to  be  driven  into  too  narrow  pores  or  passages;  aud  tliere- 
fore  if  the  spirit  be  enclosed  in  a  hard  or  an  unctuous  and 
tenacious  body  (which  is  not  easily  divided),  it  is  completely 
bound,  and  as  it  were  imprisoned,  and  gives  up  its  deaire  to 
issue  forth.  And  hence  we  see  that  metals  and  stones  require 
a  long  time  for  their  spirit  to  go  forth,  unless  either  the  spirit 
be  excited  by  fire,  or  the  grosser  parts  be  disunited  by  strong 
and  corrosive  waters.  The  lihe  reason  holds  good  of  tenacious 
bodies,  as  gums,  except  that  they  are  dissolved  by  a  gentler 
heat  Accordingly  hard  juices  of  the  body,  a  tight  skin,  and 
the  like  (which  are  procured  by  dryness  of  aliment,  exertuse, 
and  coldness  of  the  air)  are  good  for  longevity,  because  they 
closely  confine  the  spirit  and  prevent  its  e 
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Bulb  xti. 
In  oily  and  fat  tliinga,  though  tliey  be  not  tenadoiia,  the 
spirit  is  detained  willingly. 

EXPLANATION. 
The  epirit,  if  it  be  neither  irritated  by  antipathy  to  the 
body  that  encloaes  it,  nor  fed  hy  too  great  a  umilitade  of  that 
body,  nor  solicited  or  exdted  by  an  external  body,  makes  no 
great  effort  to  go  oat.  And  oily  bodies  are  vithout  all  tlieee 
properties ;  for  they  are  neither  so  hostile  to  the  spirit  as  hard 
bodies,  nor  so  similar  as  iratery  bodies,  nor  in  good  agreement 
frith  the  ur  ambient. 

Bdlb  xtii. 

A  rapid  escape  of  tbe  watery  humour  preeeires  the  oily 
longer  in  its  existence. 

EXPLANATION. 

I  have  already  observed  that  tiie  watery  fanmonrs,  as  being 
of  a  like  substance  to  the  ur,  escape  sooner ;  the  oily,  aa  having 
lees  agreement  with  the  ur,  later.  But  since  both  humours 
are  present  in  most  bodies,  it  happens  that  the  water  does  as  it 
were  betray  the  oily ;  for  stealing  off  gradually  it  carries  that 
otF  along  with  it  Therefore  there  is  notlung  better  for  the 
preservation  of  bodies  than  a  gentle  drying  of  them,  such  as 
may  cause  the  watery  humour  to  exhale  without  exciting  the 
oily ;  for  then  the  oily  enjoys  its  proper  nature.  And  this  relates 
not  to  the  prevention  of  putrefaction  (though  that  likewise  is  a 
consequence),  but  to  the  preservation  of  freshness.  And  hence 
it  is  that  gentle  frictioDS  and  moderate  exercises  that  promote 
perspiration  rather  than  sweating  are  very  conduuve  to  loa- 
gevity. 

Bulb  xtiii. 
Exclusion  of  the  ur  contributes  to  lon^vity,  if  you  guard 
agiunst  other  inconveniences. 

EXPLANATION. 

I  just  before  observed  that  the  escape  of  the  spirit  is  a  doable 
action,  from  the  appetite  of  the  spirit  and  of  the  air.  If  there- 
fore one  of  these  is  removed  Uiere  is  not  a  little  gfdned ;  and 
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this  is  chiefly  to  be  expected  irom  anointingB.  Notwithstand- 
ing it  is  atteaded  b;  various  inconTeniences,  tlie  reme^ee 
whereof  have  been  noted  in  the  second  of  our  ten  operataons. 

BULE  XIX. 

Youthful  spirits  introduced  into  an  old  body  ma;  ehorti; 
turn  back  the  course  of  nature. 

EXPLANATION. 

The  nature  of  the  spirits  is  as  it  weie  the  master-wheel 
which  turns  the  other  wheels  in  the  body  of  man;  and  there- 
fore in  the  intention  of  longevity  it  ought  to  stand  first. 
Moreover  there  is  an  easier  and  more  expeditious  way  of 
altering  the  spirits  than  the  other  parts.  For  the  operatjon 
upon  the  spirits  is  two>fold;  the  olte  by  aliment,  which  is  slow 
and  as  it  were  circuitous ;  the  other  (itself  likewise  two-fold) 
which  is  sudden,  and  goes  at  once  to  the  spirits, — namely,  by 
vapoun  or  by  the  affections. 

Rule  xx. 
Jvuces  of  the  body  somewhat  hard  and  roscid  conduce  to 
longevity, 

EXPLANATION. 
The  reason  hereof  is  plun,  seeing  I  before  lud  down  that 
bard  and  oily  or  roscid  bodies  are  dissipated  with  difficulty. 
There  is  however  this  difference  (as  was  likewise  noted  in  the 
tenth  operation),  that  though  a  hard  jmce  is  less  easily  dis- 
sipated, yet  it  is  at  the  same  time  less  reparable.  Here  there- 
fore we  have  a  convenience,  coupled  with  an  inconvenience, 
so  that  no  great  matter  can  be  achieved  thereby.  But  a  roscid 
juice  satisfies  both  operations;  to  this  therefore  we  idioald 
mtnre  diligently  apply  ourselves. 

BULE  XXI. 

Whatever  penetrates  by  its  rarity,  and  yet  corrodes  not  by 
its  acrimony,  generates  roscid  juices. 

EXPLANATION. 

This  rule  is  mwe  diffioult  to  practise  than  to  understand. 
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For  it  is  erident  tJut  wlisteTer  peoetratee  well,  but  yet  witli  a 
eting  or  tooth  (as  all  acrid  uid  acid  ttunge  do),  leavea  behind 
it  wherever  it  passes  some  trace  of  dryness  aod  separation,  bo 
that  it  indurates  the  juices  and  dislocates  the  parts.  But  con- 
trariwise, things  which  penetrate  from  (heir  rarity  alone,  as  it 
were  by  stealth  and  insinuation,  without  violence,  bedew  and 
irrigate  the  parts  in  their  passage.  And  of  these  not  a  few 
have  been  set  down  in  the  fourth  and  seventh  operatjona. 

Bdlb  XXII. 
AednuUktion  is  best  peiformed  when  all  local  motion  is 
at  rest 

EXPLANATION. 

This  rule  has  been  snffiiueDtly  ezpluned  in  Ibe  cominentary 
on  the  eighth  operation. 

Bulb  xxui. 
Alimentation  from  without,  at  least  otherwise  than  by  the 
stomach,  is  very  beneficial  to  longevity,  if  it  can  be  effected.- 

EXPLANATION. 

We  see  that  all  tlungs  which  are  perfonned  by  nntrition 
take  long  circuits,  but  those  done  by  embracing  Uke  substances 
(as  is  the  case  in  infusions)  require  no  long  ^me.  Therefore 
external  alimentation  would  be  very  useful,  and  the  more  so, 
because  in  old  age  the  digestive  facnltJes  ful;  so  that  if  there 
could  be  some  auxiliary  nutritions,  by  bathings,  anointings, 
or  even  by  clysters,  these  things  conjoined  ought  do  much, 
which  single  are  of  leas  service. 

Bole  xxit. 
Where  the  digestion  is  weak  to  send  forth  the  aliment,  there 
the  outward  parts  should  be  comforted,  so  as  to  attract  it 

EXPLANATION. 

This  is  not  the  same  as  was  propounded  in  the  preceding 
rule ;  for  it  is  one  Hung  to  attract  the  external  aliment  inwards, 
and  another  to  attract  the  internal  aliment  outwards.    But 
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they  concnr  in  this,  that  diey  both  uast  the  weakneaa  of  ihe 
internal  digestions]  though  by  different  ways. 

Bole  XXV. 
All  sudden  renoTation  of  the  body  is  effected  either  by  the 
fipirits  or  by  emollients. 

EXPLiJTATION. 
There  are  two  things  in  the  body,  namely,  spirits  and  parta ; 
to  both  of  which  the  way  by  nutntion  is  long ;  but  the  way 
to  the  Bpiriu  by  vapours  or  the  affections,  and  to  the  parts  by 
emollients,  is  short.  But  it  is  to  be  carefully  observed,  that  I 
do  not  at  all  confound  external  alimentation  with  mollifying; 
for  it  is  not  the  intention  of  emollients  to  nourish  the  parts, 
but  only  to  make  them  more  ready  to  be  nourished. 

Rule  xxti. 
Softening  of  the  body  is  performed  by  things  of  a  like  sub- 
stAnce,  by  things  that  in^uste  themselves,  and  things  that 
cloee  the  pores. 

EXPLANATION. 
The  reason  hereof  ia  e^-ident ;  for  like  substances  properly 
soften,  things  which  insinuate  themselves  conduct,  and  things 
which  cloee  tbe  pores  restrain,  and  keep  in  the  perspiration, 
which  is  a  motion  opposed  to  softening.  Therefore  (as  was 
described  in  the  ninth  operation)  this  softening  cannot  be  well 
performed  at  once,  but  it  must  be  by  a  course  and  order, 
first,  by  covering  the  body  with  some  thick  coating,  so  as  to 
exclude  the  liquor;  for  an  extraneous  and  gross  infusion  does 
not  well  consolidate  the  body,  and  that  which  enters  it  should 
be  subtle  and  a  kind  of  vapour.  Secondly,  by  inteneration, 
through  the  consent  of  similar  substances ;  for  bodies  when 
touched  by  things  which  ^ee  well  with  them  open  them- 
mIvcs  and  relax  their  pores.  Thirdly,  these  inunuating  things 
are  conductors,  which  help  to  convey  similar  substancea  into 
the  body,  and  a  mixture  of  gentle  astringents  meanwhile  some- 
what checks  perspiration.  But,  fourthly,  comes  that  great 
astringeucy  or  closing  of  the  pores  by  a  thick  plaster,  and  after- 
wards in  a  gradual  process  by  anointing ;  till  the  soft  beoomes 
solid,  as  was  mentioned  in  its  proper  place. 
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Bulb  xxvii. 
FreqaeDt  renoTation  of  the  reparable  parts  refreshes  likeiriae 
those  that  are  less  reparable. 

EXPLAHTATIOIT. 

lo  the  introduction  to  this  hietor7,  the  way  of  death  was 
sud  to  be  this,  that  the  more  reparable  parte  perish  in  the 
embrace  of  the  less  reparable;  so  that  all  our  efibrts  are  to 
be  exert«d  to  repair  these  leBS  reparable  parts.  Admoniehed 
therefore  by  Aristotle's  obeervation  touching  plants,  namely, 
that  putting  out  new  branches  relreahes  the  trunk  in  the  pas- 
sage  of  the  juice,  I  conceive  that  there  might  be  the  same  reaolt 
if  the  flesh  and  blood  of  the  human  body  were  often  renewed; 
that  thence  the  bones  themseWes,  the  membianes,  and  other 
puts  of  a  less  reparable  nature,  might  partly  by  the  brisk 
passage  of  juices,  and  partly  by  the  new  covering  of  fresh  flesh 
and  blood,  be  watered  and  renewed. 

Rule  xxviii. 
B«&igeTa1Jon  which  passes  not  through  the  stomach  is  useful 
to  long  life. 

EXPLANATION. 

The  reason  hereof  is  obvious ;  for  as  refrigeration,  not  tem- 
perate but  powerful  (especially  of  the  blood),  is  very  necessary 
to  longevity,  this  can  by  no  means  be  performed  from  within 
to  the  desired  extent,  without  destroying  the  stomach  and 
bowels. 

Bulb  XXIX. 
The  complication  ariuug  from  the  fact  that  conenmptioa 
and  repair  are  both  the  works  of  beat,  is  the  greatest  obstacle 
to  longevity. 

EXPLANATION. 

Almost  all  great  works  are  destroyed  by  a  complication  of 
natnres,  that  wluch  is  beneficial  in  one  respect  being  hartful 
in  another ;  so  that  herein  there  is  need  of  an  accurate  judg- 
ment and  a  discreet  practice.  And  this  I  have  done,  as  &r  as 
the  matter  allows  and  I  can  at  present  devise,  by  separating 
kindly  heats  from  hurtful,  and  the  things  which  tend  to  both. 
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BULE  XXX. 

The  core  of  diaeaBea  reqoirea  temporary  medicines;  but 
longevity  is  to  be  procured  by  dieta. 

KXPI-AnATIOII. 

Tilings  whiob  come  by  Kooident  ceaae  as  soon  as  the  cooses 
are  removed ;  but  the  contiDDOiu  course  of  nature,  like  a  Sow- 
ing rirer,  reciuirea  likewise  a  continual  rowing  or  sailing 
gainst  the  stream;  therefore  we  most  work  re^alarly  by 
means  of  diets.  Diets  are  of  two  kinds;  set  dieta,  which 
are  to  be  used  at  certun  limes,  and  the  common  diet  for  daily 
life.  And  of  these  the  former  kind,  that  is,  courses  of  medians 
to  be  used  fbr  a  time,  are  the  more  potent ;  for  things  that  have 
power  enough  to  tnin  back  the  coarse  of  natore  are  mostly  too 
strong,  and  produce  alterations  too  sndden  to  be  safely  takes 
into  common  use.  Now,  in  tiie  remedies  proposed  in  confor- 
mity with  these  intentions,  yon  will  find  only  three  set  diets ; 
namely,  an  opiate  diet,  an  emollient  diet,  and  a  diet  ema- 
ciating and  renewing.  But  amongst  the  things  which  I  have 
prescribed  for  common  diet  and  daily  life  the  most  efficacious 
are  these,  which  likewise  have  nearly  the  some  force  as  set  dletti, 
namely,  nitre  and  ita  subordinates ;  government  of  the  affections, 
choicv  of  pursuits ;  refrigerationa  which  do  not  pass  by  tlie 
stomach ;  drinka  that  engender  roscid  juices ;  impregnation  of  the 
blood  with  aome  firmer  substance,  as  pearls  and  woods ;  proper 
anointings  to  keep  oat  the  tar  and  detun  the  spirit ;  applications 
of  heat  from  without  during  the  time  of  asmmilation  afrer 
sleep ;  caulioa  with  respect  to  such  things  as  inflame  the  spirit 
and  give  it  a  predatory  heat,  as  wines  and  spicea;  and  a -mode- 
rate and  aeaaonable  use  of  things  which  give  a  robust  heat  to 
the  spirits,  as  aa&on,  creaa,  garlic,  elecampane,  and  compound 
o[»atAs. 

Rule  xxzi. 
The  living  spirit  pcriabes  immediately,  when  it  is  deprived 
either  of  motioo,  or  of  refrigeration,  or  of  aliment. 

EXPLANATION. 

These  are  the  three  things  which  before  I  called  the  pOTches 

of  death,  and  they  are  the  proper  and  immediate  paeaions  cS 
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the  spirit  For  all  tlie  organs  of  the  principal  parte  serve  to 
perform  these  three  offices ;  and  again  all  destruction  of  the 
OT^ne  which  causes  death  brings  it  to  this,  thnt  one  or  more 
of  these  fail  Therefore  all  the  rest  are  but  different  ways  to 
death  that  end  in  these  three.  But  the  fabric  of  the  parts 
is  the  organ  of  the  spirit,  as  the  spirit  is  the  organ  of  the 
reasonable  soul,  which  ie  incorporeal  and  divine. 

ItULE   XXXII, 

Flame  ie  a  momentary,  air  a  permanent  substance ;  the  living 
spirits  of  otumala  are  of  a  middle  nature  between  the  two. 

EXPLANATION. 
This  matter  requires  a  deeper  iDvestigation  and  a  longer 
explanation  than  pertains  to  the  present  inquiry.  In  the  mean- 
time it  ehonld  be  known  tliat  flame  is  being  continually 
generated  and  eztingnished,  ao  that  it  is  only  continued  by 
Buccesaion.  But  air  is  a  permanent  body  that  is  not  dissolved ; 
for  though  new  air  be  created  out  of  watery  moisture,  yet  the 
old  ur  still  remiuns;  whence  comes  that  surcharge  of  the  tat 
mentioned  in  the  title  concerning  the  Winds.  But  the  spirit 
partakes  of  both  natures,  both  of  flame  and  air ;  as  likewise  its 
nonrishers  are  oil,  which  is  homogeneous  to  flame,  and  tar, 
which  is  homogeneous  to  water.  For  the  spirit  is  not  nourished 
by  the  oily  part  alone,  nor  by  the  watery  part  alone,  but  by 
both  together ;  and  though  air  does  not  sort  well  with  flame  nor 
oil  with  water,  yet  in  a  mixed  body  they  agree  well  enough. 
Likewise  the  spirit  gets  from  wr  its  easy  and  delicate  impres- 
sions and  receptions,  but  from  flame  its  noble  and  powerful 
motions  and  activity.  In  like  manner  also  the  duration  of  the 
spirit  is  a  compound  thing,  not  so  momentary  as  flame,  nor  yet 
so  permanent  as  air.  And  it  diflers  the  more  from  the  condi- 
tions of  flame  because  flame  itself  is  extinguished  by  accident, 
namely,  by  contraries  and  the  hostile  bodies  that  surround  it,  a 
condition  and  necesnty  whereto  the  spirit  is  not  subject ;  and 
the  spirit  is  repaired  from  the  fresh  and  lively  blood  of  the 
small  arteries  which  are  inserted  into  the  brwn,  but  this  reptur 
takes  place  according  to  its  own  manner,  whereof  I  am  not  now 
speaking. 
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INTEODUCTION. 


No  woDder  if  nature  be  in  debt  to  pbilosophy  and  the  sclenoesi 
aeeiog  sbe  has  never  yet  been  called  on  to  render  an  account. 
For  of  the  quantity  of  matter,  and  how  it  is  distributed  in 
bodies  (abundantly  in  Bome,  aparingly  in  others),  no  careful 
and  methodical  inquiry  according  to  true  or  approximate  calcu- 
lations has  been  instituted.  One  axiom  has  been  rightly  re- 
ceived, namely,  that  nothing  is  taken  from  or  added  to  the  sum 
of  the  umverse.  And  the  question.  How  bodies  may  be  relaxed 
and  contracted  more  or  less  without  the  interposidoo  of  vacuum, 
has  been  handled  by  some.  But  with  respect  to  the  natures  of 
Dense  and  Bare,  one  has  referred  them  to  abundance  and  paucity 
of  matter ;  another  has  laughed  at  this  idea;  tbe  majorityt  follow- 
ing their  author,  discuss  and  settle  the  whole  matter  by  that 
frigid  distinction  between  act  and  power.  And  even  those  who 
attribute  these  things  to  the  proportions  of  natter  (which  ia  the 
true  opinion),  and  do  not  maintain  the  first  matter  to  be  entirely 
deprived  of  quantity,  though  indifferent  for  other  forme ;  yet 
end  tbe  inquiry  here,  and  seek  nothing  further,  without  per- 
ceiving what  follows  therefrom ;  and  whereas  the  matter  bears 
upon  an  infinity  of  things,  and  ia  as  it  were  the  basis  of  natural 
philosophy,  they  either  do  not  touch,  or  at  least  do  not  press  it 
In  the  first  place  therefore,  that  which  has  been  well  laid 
down  most  not  be  disturbed :  namely,  that  in  no  transmuta- 
tion of  bodies  is  there  any  reduction  either  from  nothing  or  to 
nothing,  but  that  it  belongs  to  the  same  omnipotence  to  create 
something  out^  nothing  as  to  turn  something  into  nothing. 
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and  that  this  never  happene  in  the  course  of  nature.  Therefore 
the  eum  total  of  matter  ramuna  always  the  same,  without  ad^- 
tion  or  diminution;  but  that  this  eum  of  matter  is  variously 
distributed  among  different  bodies  cannot  be  doubt«d.  For  no 
one  can  be  so  demented  by  abstract  subtleties  as  to  ima^nc 
that  one  hogshead  of  water  contains  as  much  matter  as  ten ;  or 
that  one  hogshead  of  ur  conttuus  as  much  as  ten.  That  in  the 
same  body  the  quantity  of  matter  is  multiplied  in  proportion  to 
the  measure  of  the  body  no  man  questions,  but  whether  it  be 
so  in  different  bodies  is  disputed.  But  if  it  be  demonstrated 
that  one  hogshead  of  water  turned  into  ur  ie  equal  to  ten  hogs- 
heads of  air  (I  take  this  computation  because  of  the  common 
opinion,  though  a  hundred  would  be  nearer  the  truth),  it  is 
well ;  for  now  they  are  uo  longer  different  bodies,  water  and 
air:  it  ia  the  same  body  of  air  cont^ned  in  tea  hogsheads. 
And  one  hogshead  of  air,  as  has  been  just  granted,  is  only  a 
tenth  part  of  ten  hogsheads. 

It  can  no  longer  be  denied,  therefore,  that  oue  hogshead  of 
water  contains  ten  times  as  much  matter  as  one  hogshead  of 
ur.  And  therefore  to  say  that  a  whole  h<^;shead  of  water  can 
be  turned  into  one  hogshead  of  air,  is  as  much  as  to  say  that 
something  can  be  reduced  to  oothing;  for  as  a  tenth  part  of 
the  water  would  be  enough  for  this,  the  other  nine  parts  must 
needs  be  annihilated.  On  the  other  hand,  to  say  that  a  hogs- 
head of  air  can  be  turned  into  a  hogshead  of  water,  is  as  mudi 
as  to  say  that  something  can  be  created  &om  nothing ;  for  a 
hogshead  of  air  will  only  make  a  tenth  part  of  a  hogshead  of 
water,  and  therefore  the  other  nine  parts  must  needs  be  created 
&om  nothing.  Meanwhile  I  fully  admit  that  to  calculate  the 
proportions  and  quantities  of  matter  existing  in  different 
bodies,  and  to  find  by  what  industry  and  sagacity  true  in- 
formation thereof  may  be  procured,  is  a  very  difficult  thing ; 
though  indeed  it  is  amply  compensated  by  the  vast  and 
universal  utility  of  the  inquiry.  For  to  know  the  densities 
and  rarities  of  bodies,  and  much  more,  to  procure  and  ac* 
complish  ths  condensations  and  rarefactions  thereof,  is  a  pmnt 
of  first  impoiiance  both  for  contemplation  and  practice.  Seeing 
therefore  that  it  is  a  thing  of  all  others  the  most  fundamental 
and  universal,  we  must  gird  ourselves  up  to  deal  with  it;  for 
indeed  without  it  all  philosophy  ie  utterly  disoinot  and  dis- 
orderly. 
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Le*d 

12     li 

pDMnlvo' 

10  21 

llnglaM.        .        . 

10  12 

Copper      .        .        . 

9     8 

Telloirbran     .        . 

9   a 

8t«el        ... 

8  10 

CommMi  brass  . 

8     9 

lion          .        .        . 

8     G 

Iln          ... 

7  22 

Lowlstone         .        . 

6  12 

TouchstoDfl       . 

8    1 

Marble      .        .        . 

2  22i 

Flint         .        . 

2  22} 

GUm        .        .        . 

2  201 

Cryrt*!      .        .        . 

2  18 

Alabatbsr 

2  12 

Horiateofsoda 

3  10 

Common  clajr   ■ 

S     81 

White  cUj       . 

2     SI 

Nitre        .        .        . 

8    a 

Ox  bone    . 

3    S 

Powder  of  pearls 

3    2 

Snlphur    .         .         . 

2    2 

Common  earth 

2     1} 

White  vitriol    . 

1  22 

Ivory         ..         . 

1  21} 

Alum 

1  21 

Oa  of  vitriol     . 

1  21 

White  sand 

I  20 

Chalk        .        .        . 

1  lei 

Oilofnilphnr  . 

1   IS 

Powder  of  common  salt 

1   10 

L^Dm  vil«     . 

1   10 

Mutton     . 

1   10 

1     7 

OsbOID    .          ... 

1    6 

?owdcr  ofi 
white  sn- 1 
gar    .        J 

YcUowwaz  . 

China  root      . 

Raw  winter  1 
pear  J 

Distilled  vi-1 
negar  J 


8    a  Uttle  less. 
3    a  tittle  leas. 
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1     I  Powder  of  iweet  mujontm  0  SS 

I     Oi  PetTotenm  .  0  U 

1     0  Powder  of  row-Aowen  .  0  33 

1    0  Spirit  of  wine  .        .  .  0  31 

I    0  Oak  wood  .  0  19| 

.10  Powder  of  common  i 

OQ  of  (wcet  almondt  0  29(         from  tlie  chlmnejr   . 

Fresaed  <nl  of  green  nutce        0  SSJ  Fir  wood  .  .  0  IS 

TteBowrsr  The  weights  here  used  are  the  eame  u  those 
uwfcnaDJw"  '''^  ^7  goldsmitha ;  the  pound  consistiDg  of  13 
'*'*■  onnceB,  the  ounce  of  20  pennyweighta,  tnd  the 

pennyweight  of  20  gnuns.  And  I  chose  pure  gold  as  the 
standard  to  which  o^er  hodies  ehould  be  referred;  became 
gold  is  not  only  the  heaviest,  but  likewise  the  most  oniform 
and  consistent  substance  there  is;  having  notfaing  volatile 
about  it.  The  experiment  was  this :  —  I  formed  an  ounce  of 
pure  gold  into  the  shape  of  a  die  or  cube ;  I  then  prepared  a 
small  hollow  prism  of  silver  in  which  the  cube  of  gold  might 
be  placed  so  as  exactly  to  fit;  only  that  the  height  of  the 
prism  was  somewhat  greater;  the  place  inside  to  which  the 
top  of  the  cube  reached  being  however  marked  with  a  coo- 
BpicuouB  line.  Tins  I  did  for  the  Bake  <>f  fluids  4nd  powders; 
that  when  a  fluid  was  poured  into  the  prism  up  to  that  height, 
it  might  have  a  little  mai^in  to  keep  it  from  oTerflowtng. 
At  the  same  time  I  had  another  prism  made,  exactly  equal  to 
the  other  in  weight  and  dimension ;  that  the  two  prisms  bong 
in  all  respects  alike,  the  proportions  of  the  bodies  oontained 
therein  might  be  exactly  compared.  Next  I  had  cubes  made 
of  the  same  dze  and  dimension  in  all  the  matters  specified  in 
the  Table,  that  admit  of  being  cut  into  that  shape ;  but  fluids 
I  made  trial  of  at  once,  by  filling  the  prism  with  the  fluid  up 
to  the  line  that  had  been  marked.  And  I  lUd  the  same  wiA 
powders ;  flrst  pressing  them  together  as  close  as  possible ;  for 
this  tends  to  make  them  oniform,  and  excludes  araudental  dif- 
ferences. Therefore  the  trial  was  no  other  than  this ;  one  of 
the  prisms  was  placed  in  one  soale  empty;  the  other  with  the 
body  in  it  in  the  other;  and  so  the  weight  of  the  body  om- 
tiuned  was  taken  separately.  Now,  by  how  mnoh  the  wei^ 
of  a  body  is  less  than  the  weight  of  gold,  by  so  much  is  the 
bulk  of  that  body  greater  than  the  bulk  of  gold.  As  fw 
example,  since  the  cube  of  gold  weighs  one  ooooef  and  tbe 
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cube  of  myrrh  one  pennyweight,  it  is  manifest  that  the  bulk 
of  mynh  in  proportion  to  the  bulk  of  gold  is  as  twenty  to  one; 
eo  tiiat  there  is  twenty  timeB  as  much  matter  in  gold  as  in  an 
equal  bulk  of  myrrh ;  and  agun  there  is  twenty  times  ae  much 
bulk  in  myrrh  as  in  an  equid  weight  of  gold. 

AdaMamou.  I.  The  smallnees  of  the  vessel  employed, 
and  the  shape  also  (though  convenient  for  receiving 
these  cubes),  were  not  favourable  for  verifying  the  exact 
proportions.  For  it  was  not  easy  to  take  differences  of 
weight  below  a  quarter  of  a  gnun;  and  besides,  in  that 
square  snr&oe  a  slight  and  insensible  increase  of  height 
might  carry  with  it  a  sensible  difierence  in  weight,  which 
is  not  the  case  in  vessels  whieh  rise  to  a  point. 

2.  No  donbt  but  many  of  the  bodies  set  down  in  the  Table 
admit  of  more  and  less,  as  to  gravity  and  bulk,  in  their  own 
species.  For  both  wines  and  woods  of  die  same  species  vary 
in  weight,  some  being  certainly  heavier  than  others ;  and  so 
do  certain  other  of  the  substances  enumerated.  Therefore 
with  respect  to  nice  calculation  there  is  some  uncerbunty. 
And  moreover  those  individuals  with  which  my  experiment 
deals  may  not  represent  exactly  the  nature  of  their  8pe<nea, 
nor  perlups  ^ree  to  a  nicety  with  the  experiments  of  others. 

3.  In  the  above  Table  I  have  included  such  bodies  as  could 
conveniently  be  made  to  fill  up  the  space  or  measure,  ihe 
body  remaining  entire  and  uniform;  and  such  likewise  as 
have  weight;  from  the  proportion  of  which  I  formed  a  judg- 
ment of  the  amount  of  matter  collected.  There  are  therefore 
three  kinds  of  bodies  which  could  not  be  included;  first, 
those  which  will  not  go  into  the  shape  of  a  cube,  as  leaves, 
flowers,  pellicles,  and  membranes;  secondly,  those  which  kt^ 
unequally  hollow  and  porous,  as  sponge,  cork,  and  wool; 
and  thirdly,  pneumatic  bodies,  as  ur  and  flame,  because  they 
ore  not  endowed  with  weight. 

4.  It  should  be  observed  whether  the  close  contraction  of 
B  body  may  not,  by  reason  of  the  union  of  force,  give  it  a 
greater  degree  of  weight  than  in  proportion  to  the  quantity 
of  matter.  Whether  this  be  eo  or  not  should  be  inquired  from 
the  particular  history  of  Gravity.  If  it  be  so,  the  calculation 
no  doubt  ftuls ;  and  the  more  rarefied  a  body  la,  the  more 
matter  will  it  contun  within  the  same  bulk  than  wouM  apr 
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pear  from  «  calculation  founded  upon  the  weight  sa  com- 
pared with  the  meaaurement.  This  Table  I  constructed  many 
years  ago,  and  (as  I  recollect)  took  considerable  pains  about  iL 
But  a  much  more  accurate  Table  may  no  doubt  be  made;  con- 
sisting of  a  greater  number  of  bodies,  measured  on  a  lai^er 
Male;  a  thing  that  contributes  greatly  to  exactness  in  the 
matter  of  proportions.  And  seeing  that  this  is  fundamen- 
to  the  subject^  such  a  Table  should  by  all  means  be  pre- 
pared. 

Obtervations. 

1.  Here  we  may  observe  with  satisfaction  how  finite  and  ctHu- 
prefaeuuble  the  nature  of  things  is  in  tangible  bodies..  For  the 
Table  brings  nature  as  it  were  within  the  grasp.  Let  no  one 
wander  off  therefore,  or  indulge  in  &ndes  and  dreams.  In  this 
Table  there  is  no  substance  found  that  exceeds  any  other  sub- 
stance in  quantity  of  matter  beyond  the  proportion  of  32  to  1; 
which  ia  the  proportion  in  which  gold  exceeds  fir  wood.  Of 
things  in  the  interior  of  the  earth  however  I  say  nothing, 
seeing  that  they  are  not  subject  either  to  sense  or  experimenL 
These,  it  may  be,  being  both  far  removed  and  completely 
separated  from  the  heat  of  the  heavenly  bodies,  are  more  dense 
than  any  known  bodies. 

f.  The  opinion  that  all  sublunary  bodies  are  composed  of 
the  four  elements  is-  ill  borne  out.  For  the  cube  of  gold  in 
the  prism  weighed  20  pennyweights;  the  common  earth  only  a 
little  more  than  2 ;  water  1  pennyweight  3  grains ;  ur  and  fire 
are  far  more  rarefied,  and  less  materiate,  and  of  no  weight  at  alL 
Now  form  does  not  increase  matter.  'The  question  is  therefore, 
how  it  is  possible  from  a  body  of  2  pennyweights,  together 
with  others  far  more  rarefied,  to  educe  by  form  a  body  whidi 
in  an  equal  dimension  weighs  20  pennyweights.  There  are 
two  ways  of  esca^ung  the  difficulty.  It  may  be  said,  first, 
that  the  more  rarefied  elements  press  the  denser  into  a  greater 
density  than  that  of  the  simple  element;  secondly,  that  the 
Peripatetics  do  not  understand  this  of  common  but  of  ele- 
mentary earth,  which  is  heavier  than  any  compound  substance. 
But  for  the  first,  fire  and  air  do  not  condense  except  by  acco- 
dent,  aa  shall  be  shown  in  its  proper  place.  And  for  the  second, 
that  earth  which  should  be  heavier  than  gold  and  everything 
else,  is  so  utuated  as  to  be  scarce  avmlable  for  mixture.    It 


by  Google 


"HISTOBIA  DENSI  ET  RABI."  345 

would  be  better  therefore  that  they  should  give  up  trifling,  and 
that  the  dictatorahip  should  cease. 

3.  The  eeriea  or  ecale  of  cloeenese  in  matter  shonld  be  care- 
fully obBerred;  and  how  it  passes  from  a  greater  to  a  lesser; 
and  that  sometimes  by  steps,  sometimes  by  jumps.  For  this 
speculation  is  useiul,  both  for  judgment  and  practice.  This 
closeness  is  greatest  in  metallic  and  subterraneous  bodies;  so 
that  of  the  32  parts  they  possess  12 ;  such  being  the  distance 
between  gold  and  pewter.  In  this  descent  there  is  a  great 
leap  from  gold  and  quicksilTer  to  lead ;  but  a  gradual  incline 
from  lead  to  tin.  Again,  there  is  a  great  leap  from  metals  to 
stones,  except  that  the  magnet  intervenes,  which  is  thereby 
proved  to  be  a  metallic  stone.  But  from  stpnes  to  the  other 
bodies  down  to  the  very  lightest  the  descent  is  very  gradual 
and  conlinaouB. 

lajuctkau.  1.  The  Bource  of  density  being  as  it  seems  in 
the  depth  of  the  earth,  so  that  towuiJs  its  suriace  bodies 
are  extremely  extenuated,  it  is  worthy  of  remark  that  gold 
(which  is  the  heaviest  of  metals)  is  yet  sometimes  found 
in  the  sands  and  deposits  of  rivers,  and  that  nearly  in  a 
pure  state.  Careful  inquiry  should  therefore  be  made  as 
to  the  situation  of  such  places ;  whether  they  do  not  lie  at 
the  foot  of  mountains,  the  roots  and  foundations  whereof 
may  be  compared  with  the  deepest  mines,  and  whether  gold 
be  not  washed  away  from  thence ;  or  what  it  is  that  produces 
Buch  a  condensation  so  near  the  surface  of  the  eartL 

2.  There  should  be  an  inquiry  touching  mines  in  general ; 
which  kinds  are  usually  the  deeper,  and  which  nearer  the 
surface  of  the  earth ;  in  what  regions  and  in  what  soils  they 
are  formed ;  how  they  are  with  reference  to  water ;  bat  most 
of  all  in  what  beds  they  lie ;  and  with  what  stones  or  other 
fosffils  they  are  surrounded  or  mixed.  In  short,  everything 
pertuning  to  them  should  be  examined,  to  discover  by  what 
means  the  juices  and  spirits  of  the  earth  are  imited  or  com- 
pressed into  that  metallic  condensation,  which  so  &r  exceeds 
all  others. 

ObservatioHS. 

4.  There  is  no  doubt  but  that  both  in  vegetables  and  like- 
wise in  the  parts  of  animals  there  are  many  bodies  to  be  found 
far  lighter  than  fir  wood.     For  the  down  of  some  plants,  the 
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wingB  of  flies,  the  elough  of  en&kea,  and  also  various  artifiml 
productions,  as  tender  roae-leiiTes  remuning  after  dietiltatioi], 
and  the  like,  are  (ae  I  conceive)  lighter  than  the  lightest  woodi 

5.  That  idea  to  which  the  human  mind  is  prone,  namel;, 
that  hard  hodies  are  the  densest,  is  to  be  checked  and  ct)^ 
rected.  For  quicksilver  is  a  fluid,  gold  and  lead  are  soft;  yet 
these  are  denser  and  heavier  than  the  hardest  metals  (iron  and 
braes),  and  much  more  so  than  stones. 

6.  In  the  Table  there  are  many  unexpected  results.  For 
instance,  'that  metals  are  bo  much  heavier  than  stones;  tint 
glass  (a  refined  body)  is  heavier  than  crystal  (a  congealed 
body);  that  common  earth  has  so  little  weight;  that  the  die- 
tilled  oils  of  vitrittl  and  sulphur  are  nearly  as  heavy  as  tlie  nw 
substances ;  that  there  is  so  little  difference  between  the  wdglt 
of  water  and  wine ;  that  chemical  oils  (which  would  eeeo  to 
he  more  fine  and  subtle)  are  heavier  than  expressed  oils;  tkt 
bone  is  so  much  heavier  than  horn  and  teeth ;  and  many  otber 
things  of  a  similar  character. 

iDlnwUoB.  3.  The  nature  of  Dense  and  Rare,  thougk  it 
pervades  nearly  all  other  natures  without  being  subject  to 
their  laws,  appears  only  to  have  a  great  agreement  vith 
Heavy  and  Light.  But  I  suspect  tfiat  it  has  likewise  some- 
thing in  common  with  the  slow  and  quick  receptioo  and 
rejection  of  heat  and  cold.  Make  experiment  therefore 
whether  rare  bodies  do  not  admit  and  lose  heat  or  cold  more 
quickly  than  dense  ones.  And  try  this  in  gold,  lead,  stone, 
wood,  and  the  like;  but  do  it  with  the  same  degree  of  heo^ 
and  with  the  same  quantity,  and  figure  of  body. 

Beminders  concerning  Practice 

1,  All  mixture  of  bodies  may  be  detected  and  disclosed 
by  means  of  the  Table  and  Weights.  For  if  you  wish  to  ^ 
how  much  water  is  mixed  with  wine,  or  how  much  lead  vm 
gold,  and  the  like ;  weigh  the  mixturei  and  then  consult  the 
Table  of  specific  gravities.  The  mean  proportion  of  the  coo»- 
pound  compared  with  the  simples  will  give  the  quantity  of  tbe 
mixture.  I  suppose  this  was  the  fCpijKa  of  Aichimedes;  but 
at  any  rate  (he  thing  is  ao. 

2.  The  manufacture  of  gold,  or  the  transmutation  of  metili 
into  gold,  ia  to  be  much  doubted  of.     For  of  all  bodies  ^ 
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ifl  the  heBTiest  and  densest,  and  therefore  to  torn  anything 
else  into  gold  there  must  needs  be  condensation.  But  con- 
densation (especially  in  rery  materiate  bodies,  as  metals  are) 
caB  sooroe  be  superinduced  by  us  men  who  live  on  the  surface 
of  the  earth.  For  most  condensations  by  fire  are  pteudo- 
eondetuatiotu  with  respect  to  the  entire  body  (as  will  afteiv 
wards  appear);  that  is,  they  condense  bodies  in  ceirtun  of 
their  parts,  but  not  in  the  whole. 

3.  But  the  converuon  of  quickeilver  or  lead  into  olver 
(which  is  rarer  than  either  of  them)  is  a  thing  to  be  hoped 
for;  unce  it  only  implies  fixation,  and  some  other  things,  bat 
not  condensation. 

4.  Notwithstanding  if  quicksilver,  lead,  or  any  other  metal 
could  be  turned  into  gold,  so  &r  as  to  have  all  the  other 
properties  thereof  except  weight ;  that  ia,  if  they  could  be 
made  more  fixed,  more  malleable,  more  ductile,  more  durable, 
less  eutiject  to  rust,  brighter,  yellower,  and  the  like ;  it  wonld 
doubtless  be  both  profitable  and  useful,  even  though  they  did 
not  acquire  the  weight  of  gold. 

Observation. 

7.  Hiere  ia  nothing  heavier  than  gold ;  and  up  to  ihis  time 
no  invention  has  been  discovered  to  make  pure  gold  heavier 
by  art. 

It  has  been  remarked  however  that  lead  inoreasee  both  in 
bulk  and  weight,  especially  if  it  be  stored  in  cellars  under 
ground,  where  things  soon  gather  rust  This  has  been  prin- 
cipally detected  in  stone  statues,  whose  feet  were  fastened 
with  leaden  bands.  For  these  bands  have  been  found  to  swell ; 
BO  that  portions  of  them  hung  Irom  the  stones  like  warts. 
But  whether  this  were  an  increase  of  the  lead,  or  a  sprouting 
of  Tittid,  should  be  more  fully  inquired. 

T/u  History. 
A  Ti.BLB  OP  TBB  Bulk  or  Hatter  withiit  a.  givcn  Space  ob 
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Dal.  Ot. 


Lead  in  bod;    .        •        .     12    1^      Cenus,  in  a  compreMcd]     .   ^ 
powder         .       .        J 

Steel  in  bodj    .  .8  10        in  powder  prepared  u  in  i 

medicioea,  and    ocaa-i    3  9 

CrjrsUl  in  bod;  .  .  2  18  ground  ^ind  comprened  .  !  !0 
Bed  sandal  wood  in  bod;  IS  in  ft  compreMed  powder  .  0  16^ 
Oak  wood  in  bod;    .        .      0  19}      in  ashes    .  ..13 

A  Tablb  of   tek  BUI.K  of  Matter  wiTHDt  A  oitbh  Sria  ot 

DlUBNBUm,  IN  BODUS  CKDDZ  ASD  a  BODIKS  DISTILLn). 


Salphni-  in  bod; 

.      2    2 

inacheE 

Vitriol  in  body.        . 

.       1  S3 

in  oil 

Wine  in  bod;    . 

.       1     21 

distilled 

Vinegar  in  bod;       . 

.       1     31 

distilled 

The  maimer  of  concerting  a  body  into  povder 
oonducea  mucb  to  the  opening  or  expansion  of  the  body. 
For  the  procesa  by  simple  rubbing  or  filing  is  one  Hiing, 
that  by  sublimation,  as  in  mercury,  another ;  that  fay  strong 
waters  and  corrosiTes  (that  is  by  turning  the  bodies  into 
rust)  aa  in  oxide  of  iron,  and  slightly  in  prepared  tUA, 
another;  and  that  by  burning,  as  asbee  and  lime,  anothei. 
Therefore  these  are  by  no  means  to  be  regarded  ae  the 


These  two  Tables  are  extremely  meagre. 
That  would  be  a  perfect  table  of  bodies  with  their  openii^ 
which  shonld  give  first  the  weight  of  everj  body  in  iu 
whole  state;  secondly,  that  of  its  crude  powder;  thiidlj, 
that  of  its  ashes,  calcination,  and  rust ;  fourthly,  that  of  ib 
amalgamations ;  fifthly,  that  of  its  vitrifications  (if  it  v 
vitrlfiable);  sixthly,  that  of  its  distillations  (subtractiiig  the 
weight  of  the  water  wherein  it  is  dissolved),  with  all  the 
other  alterations  of  the  same  body ;  that  bo  h  judgment  nught 
be  formed  of  the  openings  of  bodies,  and  the  closest  con- 
nections of  integral  nature. 

Observationt. 

1.  Powders  are  not  properly  openings  of  bodies,  becviK 
the  increase  of  space  is  not  caused  by  dilatation  of  the  body, 
but  by  interposition  of  lur;  yet  an  excellent  estimate  of  the 
internal  closeness  or  porosity  of  bodies  is  obtuned  therabj- 
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For  the  closer  bodies  are,  the  greater  is  the  difference  betveen 
their  powder  and  their  body  entire.  Therefore  the  proportion 
of  crude  qtuckailver  to  sablinuite  of  mercury  ^n  powder  is  as  five 
to  one,  or  raUier  more.  The  proportions  of  steel  and  lead  are 
not  quite  so  mnch  as  four  to  one.  But  in  lighter  and  porous 
bodies  the  position  of  the  parts  ie  sometimes  looser  in  the 
entire  body  than  in  its  powder  when  compressed;  as  in  oak 
wood,  the  ashes  are  heavier  than  the  hody  itself.  So  likewise 
in  the  powders  themselves,  the  heavier  a  body  ia  the  leas 
dimen»on  has  the  powder  when  pressed,  compared  with  &e 
eame  onpresaed.  For  in  lighter  bodies  the  parts  of  the  powders 
(as  they  less  compress  and  cut  the  lur  that  is  mixed  with  them) 
can  so  support  themselves  that  the  powder  unpreseed  will  fill 
three  tiroes  as  much  space  as  when  pressed. 

2,  Distilled  bodies  are  generally  rarefied,  sad  lose  in  weight; 
but  wine  does  this  twice  as  much  as  vinegar. 

Speculation. 

1.  Tangible  bodies  have  thus  been  divided  into  classes  of 
rich  and  poor.  There  remains  still  another  class,  namely,  that 
of  pneumatic  bodies ;  but  these  are  no't  indued  with  weight,  the 
effect  of  which  would  enable  us  to  form  a  judgment  of  the  bulk 
of  matter  contained  in  them.  We  require  therefore  another 
kind  of  interpreter.  But  first  I  must  set  forth  the  kinds  of 
pneumatic  bodies,  and  then  proceed  to  compare  them. 

As  in  tangible  bodies  I  postpooe  for  a  while  the  inquiry  of 
the  internal  parts  of  the  earth,  so  in  pneumatic  bodies  I  posU 
pone  speaking  of  things  eternaL 

Pneumatic  bodies  with  us  are  of  three  kinds ;  imperfect, 
attached,  and  pure.  The  imperfect  are  fumes  of  all  kinds, 
and  arise  irom  different  matters;  which  may  stand  in  this 
order.  First,  volatile  fumes,  that  exhale  &om  metals  and  some 
foesils,  which  (as  their  name  signifies)  are  rather  volatile  than 
pneumatic ;  because  they  are  very  easily  coagulated,  either  by 
sublimation  or  by  falling  or  precipitation.  Secondly,  vaporous 
fiimes  that  exhale  from  water  and  watery  bodies.  Thirdly, 
fumes  (unng  the  general  name  in  a  special  sense)  that  exhale 
from  dry  bodies.  Fourthly,  exhalations  from  oily  bodies. 
Fifthly,  breaths  from  bodies  watery  in  their  substance  and 
inflammable  in  their  epint;  as  are  wines,  fermented  liquors, 
and  strong  drinks. 
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There  U  likewise  another  Idod  of  famee ;  oamAy,  those  in 
whioh  flame  terminatea.  Bat  these  can  only  exhale  frooi  in- 
flanunable  bodies,  aa  they  sacoeed  flame.  Theee  I  call  i^ 
fMmet  or  teamdary  fumei.  Therefore  there  can  be  no  ajUr- 
vapourM,  becaose  vratery  bodies  are  not  inflammable ;  but  tlien 
may  be  ajier-fumet  (using  the  word  in  the  spedal  sense),  afitf 
exhalatumt,  after-hrtaths,  and  likewise,  aa  I  conceive,  in  wne 
bodies,  afUr~v<>latiUs, 

Attached  pneumatic  bodies  are  those  which  are  not  {aaoA  hj 
themeelres  or  free,  hut  only  inclosed  in  tangible  bodies ;  and  ire 
the  same  as  what  are  commonly  called  spirits.  They  putike 
both  of  an  oily  and  a  watery  Babstance,  and  are  nourished  by 
the  sune ;  which,  on  being  converted  into  a  pnenmitical  mb- 
stance,  constitute  a  body  composed  as  it  were  of  ur  and  ixm, 
and  combining  the  mysterious  properties  of  both.  Now  these 
spirits  (in  the  case  of  free  pneumatic  bodies)  f^roach  vei; 
nearly  to  the  nature  of  breaths ;  ench  as  rise  from  vine  or 
salt.  They  have  two  natures;  the  one  of-cmde,  theotberiB 
living  spirits ;  whereof  the  former  exist  in  every  tangible  bod;, 
the  latter  only  in  snch  as  are  animated,  whether  of  the  vege- 
table or  sensitive  world. 

Of  pure  pneumatic  bodies  there  are  only  two ;  namely,  "f 
and  flame ;  though  these  also  admit  of  great  variety,  and  un- 
equal d^^rees  of  bulk, 

A  Table  or  Pkkukatio  Bodies   ACCORDiNa   to  thk  Fossooaa 

Speculatioit,  arraxoed  in  order  07  Bulk. 
The  volatile  purts  of  metils  and      Breatlis. 


fo«il». 

Afier-breatlu. 

The  an«r-voIatile 

parts 

otthtnm 

e.      Crude  ■pirils  Utuhed  b  tugiU' 

VspOUM, 

bodies. 

Fumes. 

Air. 

AftcT-fatms, 

Livbg  or  kindled  spirits  sttxW 

in  tangible  bodies. 

Flame. 

We  are  now  to  inquire  of  the  bulk  of  these  bodies  as  com- 
pared with  one  another,  and  also  with  tangible  bodies.  And  >> 
the  natare  of  lightness  could  by  its  tendency  upwards  wikt 
manifest  the  rarity  of  boi^es,  as  the  nature  of  heaviness  br  iti 
tendency  dovrnwarda  makes  inanifeBt  their  denuty,  the  compa- 
rison might  well  be  made.  But  there  are  many  difficnlti^  u> 
the  way. 

First,  the  differences  of  motions  in  iaviuble  bodies  an  not 
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bnmedlately  perceptible  to  tlie  sense.  Secondly,  tfaere  is  not 
found  in  tux  and  umilar  bodies  such  a  strong  desire  of  monnting 
apmurds  as  is  generally  supposed.  Lastly,  if  dte  ur  did  mount 
upwards,  yet,  aa  it  cocunonly  forme  a  contiaTioiis  body  with  other 
ur,  the  motion  would  be  scarce  perceptible.  For  as  water 
does  not  weigh  upon  water,  so  air  does  not  rise  up  through  air. 
And  tiierefore  other  means  must  be  devised. 

!Now  that  pneumatic  bodies  do  in  fact  vary  in  bulk,  one 
compared  with  another,  and  that  the  order  and  series  of  rarity 
as  set  down  in  this  Table  rests  upon  solid  ground,  some  tolerable 
evidence  may  be  produced.  But  as  to  the  pretuse  degrees  of 
bulk  in  different  pneunutical  bodies,  compared  with  each  other, 
and  also  in  pnenmatical  bodies  as  compared  with  bodies  tan- 
giUe,  the  inquiry  is  certainly  more  difficult. 

f^t,  then,  it  is  probable  that  all  fumes,  secondary  as  well  as 
piimary,  are  inierior  in  rarity  to  air.  For  they  are  visible, 
which  the  air  is  not ;  and  they  thcmselTes,  after  they  are  mixed 
with  the  air,  soon  become  invisible. 

That  after^fhmes  are  more  thin  and  rare  than  fore-fumes  is 
suffidentiy  evident;  for  they  are  the  carcosees  and  solutions  of 
flame,  which  is  itself  so  subtle  a  body.  It  is  proved  likewise  by 
experience  that  in  night  entertunments,  where  rooms  are  lighted 
by  so  many  lights  and  torches,  the  ur  is  still  good  enough  for 
respiration,  even  aAer  the  lapse  of  many  hours,  notwithstanding 
tlie  quantity  of  after-fumes  received  into  it ;  whereas  if  these 
Aunes  were  fore-fumes  (such  as  those  of  caudles  and  torches 
put  out,  and  smoUng  without  flame)  no  one  could  endure  them 
even  for  a  much  shorter  time. 

All  crude  spirits  attached  in  tan^^ble  bodies  ore  likewise,  in 
my  opinion,  denser  than  the  ur.  For  the  sjnrits  of  vegetables, 
dead  animals,  or  the  like,  when  they  have  exhaled,  manifestly 
retain  something  gross  or  tangible ;  as  may  be  seen  in  odours ; 
which,  being  nothing  but  fumes  going  out  by  litUe  and  littie, 
and  not  in  a  body,  as  invisible  fumes  and  vapours  do,  yet  if 
they  light  on  anything  tangible,  especially  if  it  bo  sofl,  they 
apply  themselves  to  it,  adhere  to  it,  and  infect  it  with  their 
odour.  It  is  manifest  therefore  that  they  have  an  affinity 
with  a  groes  nature,  which  is  not  eauly  thrown  off. 

But  living  spirits,  I  conceive,  are  somewhat  rarer  than  the 
air  itself;  both  because  they  hare  somewhat  of  the  nature  of 
flune,  and  also  because  I  have  found,  by  careful  trial,  that  iur 


by  Google 


852  TRANSLATION  OP  THE 

has  BO  power  to  diminish  or  lighteD  weight  For  an  inflated 
bladder,  tliough  it  id  filled  with  ur,  ia  not  lighter  than  when  it 
is  empty  and  compTeseed ;  and  so  likewise  a  aponge  or  fleece  of 
wool  filled  with  tur  is  not  lighter  than  the  same  when  empty, 
with  the  air  excluded.  But  there  is  a  maiufest  di^reoce  in 
the  weight  of  a  live  and  dead  body,  though  not  so  great  w 
ia  commonly  thoaght  Whence  it  appears  that  ur  does  not 
diminiah  weight,  but  that  the  living  spirit  does.  And  as  weight 
determines  den^ties,  so  diminution  of  weight  should  detemune 
rarities. 

Last  in  order  cornea  flame,  both  because  it  manifestly 
mounts  upwards,  and  because  it  is  probable  that  the  propor* 
lions  of  pneumatic  botUea  do  not  differ  from  the  proportiona  of 
the  bodies  that  feed  them;  and  therefore  that  as  oil  is  rarer 
than  water,  so  flame  ia  rarer  than  ur  and  epint.  Flame  like- 
wise appears  to  be  a  thinner,  softer,  and  more  3rielding  body 
than  air ;  for  the  least  breath  or  commotion  of  ur  near  a 
lighted  candle  will  make  the  flame  tremulooa. 

The  History. 

1.  With  regard  to  Ae  comparative  expanrion  of  pnenma- 
tical  and  tangible  bodies,  though  it  be  a  thing  difficult  to  be 
discovered,  yet  I  have  not  laid  aside  all  care  about  its  inquiry. 
Now  it  seemed  to  me  that  the  moat  certnin  proof  would  be 
this :  if  any  tangible  body  (whereof  the  bulk  baa  been  pre- 
vioualy  taken  and  measured)  could  be  absolutely  turned  into 
a  pneumatic  body,  and  then  the  bulk  of  that  were  likewise 
observed.  For  a  comparison  of  the  proportions  of  the  two 
would  clearly  demonstrate  how  much  the  dimensions  had  been 
multiplied. 

2.  I  took  therefore  a  small  glasa  phial,  which  would  hold 
about  an  ounce.  Into  this  phial  I  poured  half  an  ounce  of 
spirit  of  wine ;  for  that  being  the  lightest  liquid  approaches 
nearest  to  a  pneumatic  nature.  I  then  took  a  very  li^ 
bladder,  which  would  hold  eight  pinta  (or  a  gallon  as  we  call  it 
in  English).  The  bladder  was  not  an  old  one ;  therefore  it 
was  neither  dry  nor  etiff,  but  fresh  and  soft.  Out  of  this  I 
forced  all  the  lur,  aa  well  as  I  could,  so  that  the  udes  wffe 
contiguous  and  stuck  together.  I  then  smeared  it  out^do 
with  a  little  oil,  and  nibbed  it  in  gently,  that  the  porosis  of 
the  bladder  might  be  closed  up  by  the  oil,  and  likewise  that  it 
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miglit  become  more  pliant '  and  yielding.  Next  I  placed  the 
moatb  of  the  phial  within  the  month  of  the  bladder,  and  tied  it 
tight  with  a  waxed  thread ;  and  then  put  the  phial  over  hot 
coak  in  a  chafing-diah.  In  a  abort  time  the  vapour  of  the 
Hinrit  of  wine  ascended  into  the  bladder,  and  by  degrees  in- 
flated it  very  strongly  on  every  side.  On  this  I  immediately 
removed  the  glass  from  the  6re,  and  pricked  a  hole  in  the  top 
of  the  bladder  with  a  needle,  that  the  vapour  might  rather 
escape  than  return  into  drops.  Then  I  took  away  the  bladder 
from  the  phial,  and  examined  by  the  scales  how  much  of  the 
half  ounce  of  spirit  of  wine  was  gone  uid  turned  into  air. 
The  loss  I  found  was  not  more  than  six  pennyweights ;  so  that 
six  pennyweights  of  spirit  of  wine,  which  in  the  body  (as  I 
recollect)  did  not  occupy  a  fortieth  part  of  a  pint,  when  turned 
into  ur  filled  a  gallon. 

AdDooitkia.  I  recollect  likewise  that  the  bladder,  on  being 
removed  from  the  fire,  began  to  shrivel  a  little ;  so  that 
notwithstanding  so  remarkable  an  expansion,  yet  the  vapour 
did  not  seem  to  be  converted  into  a  pure  and  fixed  pneumalJc 
body,  seeing  it  nas  inclined  to  recover  itself.  Nevertlielesa 
this  experiment  may  prove  fallacious,  if  we  conjecture  from 
this  that  common  air  is  still  rarer  than  this  kind  of  vapour. 
For  I  conceive  that  spirit  of  wine  made  pneumatic  (though 
not  pure),  yet  by  reason  of  its  beat  exceeds  cold  air  in 
rarity,  because  air  itself  is  wonderfully  dilated  by  heat,  and 
confflderably  exceeds  cold  air  in  bulk.  I  suppose  therefore 
that  if  the  experiment  were  made  with  water  the  expanaion 
wouM  be  much  less;  though  the  body  of  water  contains 
more  matter  than  the  spirit  of  wine. 

3.  If  you  look  at  the  fume  rising  from  a  wax  candle  just 
pat  out,  and  measure  its  thickness  by  the  eye ;  and  again,  if 
yon  observe  the  body  of  that  fume  when  it  is  rekindled;  you 
will  see  that  the  expanKon  of  the  flame,  as  compared  with  the 
fume,  is  about  double. 

umatMaa.  If  you  take  a  few  gnuns  of  gunpowder  and  set 
them  on  fire,  there  is  a  greftt  expansion  compared  with  the 
body  of  the  powder.  But  on  the  other  hand,  when  the  fiame 
is  extinguished  the  body  of  the  fume  expands  much  more. 
Do  not  however  conceive  from  this  that  a  tan^ble  body  is 
more  expanded  in  fume  than  in  flame;  for  it  is  quite  the 
reverse.  The  reason  of  tiie  Appearance  is,  that  flame  is  a 
TOL.  V.  A  A 
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body  entire,  and  fume  a  body  mixed  io  fu  the  greater  put 
with  ur ;  and  therefore  as  a  little  saSroQ  ooloure  a  luge 
quantity  of  water,  to  a  little  fume  spreads  itself  orer  a  luge 
space  of  ur.  For  the  fiime  when  thick  (as  has  been  mi. 
before)  and  not  difiiued,  appears  less  than  the  body  of  flame. 

4.  If  you  take  a  piece  of  orange  peol  (which  ie  aromatic  ud 
(nly)  and  squ^ze  it  suddenly  near  a  candle,  there  spirts  oat  s 
Mnd  of  dew  in  small  drops ;  which  nsTertheleBs  makes  i  reiy 
large  body  of  flame  as  compared  with  the  drops. 

Obtervatfon. 
The  conceit  of  the  Peripatetics,  that  the  Tariet^  of  the  ele- 
mente  compared  one  with  the  other  is  Id  a  proportion  of  ten 
to  one,  is  a  thing  fictitious  and  arbitrary.     For  it  is  certun 
that  air  is  at  least  a  hundred  times  rarer  than  w«ter,  and  flame 
than  oil ;  bnt  that  flame  is  not  ten  times  rarer  than  air  itselC 
tdmgiiiiioa.     Let  it  not  he  thought  that  thi^  inquiry  and 
speculation  on  pneumatic  bodies  ia  too  subtie  or  corioss. 
For  it  is  certun  that  the  omission  and  neglect  hereof  have 
paralysed  philosophy  and  medicine,  and  made  them  as  it 
were  planet-struck;   so  that  they  have  stood  amazed  and 
helpless  as  far  as  the  true  iDTestigation  of  causes  b  con- 
cerned ;  attributing  to  qualities  things  which  are  owing  to 
the  spirits ;  as  will  appear  more  fully  io  the  proper  title  of 
Pneumatic  Bodies. 

or   THE  DILATATIONS  AND  CONTBACTIOKS  OF   BODIES. 
TVantition. 

So  much  for  tiie  inquiry  concerning  the  bulk  of  matter 
in  bodies,  according  to  th^r  difllerent  consistencies,  wlule 
they  are  at  rest.  But  concerning  the  appetite  and  motion 
of  bodies,  whereby  they  swell,  subside,  become  rarefied,  con- 
deosed,  dilated,  contracted,  and  occupy  more  or  less  space, 
we  most  inquire,  if  possible,  still  more  accurately.  For  thii 
inquiry  is  more  profitable,  as  it  both  reveals  and  govenu 
nature.  Nevertheless  it  must  here  be  made  by  snatches,  and 
enrsorily ;  for  this  titie  of  Dense  and  Bare  is  so  general,  that  if 
it  were  fully  drawn  out  it  would  anticipate  many  of  the  sno- 
ceeding  tities,  which  ia  not  fit  to  be  done. 
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AteoBWoD.  It  would  sot  be  difficnlt  for  me  to  redaoe  the 
aokttered  hirtory  (which  I  shall  now  snlgoin)  to  a  better" 
order  than  that  which  I  have  followed,  by  placing  instoncea 
which  are  related  to  one  another  by  themeelTes,  But  I  have 
porpoeely  avoided  this,  for  two  reasons.  First,  because  many 
of  the  instances  are  of  a  doubtful  nature,  and  bear  upon 
more  than  one  subject ;  and  thra^fore  accurate  order  in  such 
things  involTes  either  iteraticoi  or  error.  Secondly  (and 
this  is  the  priadpal  reason  why  I  am  averse  from  any  exact 
method),  I  wish  to  leave  the  matter  !□  hood  open  for  every 
man's  industry  to  imitate.  Now  if  this  collection  of  instances 
bad  been  arranged  according  to  any  scientific  and  remarkable 
method,  many  doubtless  would  have  despwred  of  being  able 
to  make  an  inquiry  of  the  same  kind.  By  example  therefore, 
as  well  as  by  admonition,  I  warn  every  man  to  make  use,  in 
procuring  and  propoundiog  instances,  of  his  own  judgment, 
his  own  memory,  and  his  own  store.  Be  it  enough  that 
invention  always  proceeds  by  writing,  and  not  by  memory 
(for  that  would  be  something  ludicrous  in  such  a  variety  of 
instances) ;  «o  that  it  may  afterwards  be  perfected  by  the 
light  of  true  induction.  And  let  it  be  ever  kept  in  mind 
that  in  this  work  I  only  demand  a  contribution  and  tax 
from  the  sense  for  the  treasury  of  the  ecieaces ;  and  that  I 
am  not  proposing  examples  for  the  illustration  of  axioms, 
but  experiments  to  establish  them.  But  yet  in  setting  forth 
the  instances  I  shall  not  neglect  arrangement  alt«^ther,  nor 
proceed  loosely,  but  I  shall  so  place  them  that  they  may 
mntoally  al|ed  light  on  one  another. 

Seattertd  Uittay, 
1.  Ko  wonder  if  dilatation  of  a  body  follows  on  4e  Tcception 
of  another  body  within  it ;  for  this  is  a  direct  augmentation  or 
addition,  not  a  true  rarefaction.  Kevertheless,  when  the  body 
admitted  is  a  pneumatic  body  (as  air  or  spirit),  or  even  when  it 
is  a  tan^ble  body,  if  it  glide  in  and  inunuate  itself  gradually, 
it  is  commonly  regarded  as  rather  a  swelling  than  an  addition. 

DIL&TATIONB  BT  8IHFLE  IlfTBOCBPTIOK,  OB  THE  ADMIS8I0M 
OF  A  KEW   BODT. 

S.  Bladdera  and  other  tensile  bodies  (as  bellows  for  inetanoe) 
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are  inflated  and  distended  by  »it  alone;  so  tliat  Hhey  heexma 
bard,  and  will  bear  to  be  struok  and  tossed  about  A  bubble 
of  water  also  is  like  a  bladder,  except  that  it  is  so  fiag^ 

3.  Liquors  ponred  from  above  out  of  one  vessel  into  anolber, 
CT  stirred  up  violently  witb  spoons,  ladles,  or  winds,  sre  mixed 
np  and  united  with  tbe  air,  and  thereby  rise  into  &oth.  Bat 
they  soon  sabmde  and  shrink  into  less  space,  the  air  eac^ong 
as  the  little  bubbles  of  froth  burst. 

4.  Children  build  towers  of  babbles  from  soap  and  nter 
(the  soap  maUng  the  water  more  tenacious) ;  so  that  a  very 
little  water,  by  the  introoeption  of  wr,  fills  a  large  space. 

6.  But  it  ia  not  found  that  flame  can  be  mixed  with  ur,  and 
grow  frothy  by  the  blowing  of  bellows  or  any  other  a^ntioD 
from  without,  so  as  to  constitute  a  body  compounded  of  flame 
and  air ;  like  froth,  whidi  is  compounded  of  air  and  liquor. 

6.  But  on  the  other  hand  it  is  certain  that,  by  an  internal 
mixture  in  a  body  before  it  is  set  on  fire,  a  mixed  body  may  be 
made  of  ur  and  flame.  For  gunpowder  has  uninflammible 
parts  by  reason  of  the  nitre,  and  inflammable  parts  piindpslly 
by  reason  of  the  sulphur ;  whence  likewise  its  flame  is  whiter 
and  paler  than  other  flames  (though  the  flame  of  sulphur  itself 
inclines  to  blue) ;  so  that  this  flame  may  justly  be  compared  to 
a  most  powerful  froth  composed  of  flame  and  lur,  or  to  a  kind 
of  fiery  wind. 

7.  Ae  froth  is  a  body  composed  of  ur  and  liquor,  so  likewiw 
are  all  powders  composed  of  ur  and  small  pfrticlee  of  the  body 
pulverised ;  and  therefore  they'  do  not  otherwise  dUFer  irm 
friths  than  as  contiguous  diflers  from  continuons.  For  tbe 
great  bulk  of  them  consists  of  fur,  which  nuses  up  the  parts  of 
the  body ;  as  is  shown  in  the  second  aod  third  tables. 

8.  Tumours  arise  in  the  stomach  and  other  parts  of  aniffiih 
from  the  introoeption  of  wind  and  watery  humour;  ss  in 
dropsy,  tympanites,  and  the  like. 

9.  There  is  a  kind  of  pigeon  which,  drawing  back  its  head 
within  its  neck,  is  inflated  and  swelled.     - 

10.  In  respiration  the  lungs  alternately  dilate  and  contnct 
(like  bellows)  as  they  draw  in  and  send  out  the  ur. 

11.  The  breasts  of  pregnant  women  swell  with  the  mitty 
humour. 

12.  liook  in  a  glass,  observe  the  breadth  of  the  pupil  in  esdi 
eye,  and  then  abut  one  eye ;  you  will  see  the  pupil  of  the  opes 
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eje  manifestly  dilated,  as  the  spirits  wUch  supplied  both  eyes 
now  flow  into  one. 

13.  The  cracks  of  bowls,  and  in  like  manner  of  other  woods 
contracted  by  dryness,  are  filled  up  and  consolidated  by  being 
kept  for  a  while  in  water,  and  soaking  it  into  their  pores. 

14.  There  is  a  kind  of  fungns  (called  Jev^a  ear)  which  grows 
on  trees,  that  swells  exceedingly  on  being  pat  into  water,  whicb 
sponge  oad  wool  do  not. 

Ahi>  bo  much  for  the  receptions  of  one  body  witlun 
another,  which  are  pseudo-rarefactions.  I  now  pass  on  to 
dilatations  and  snellings  in  bodies  from  the  native  spirit 
(whether  tJiey  be  nstoral,  ae  they  call  tiiem,  or  preternatural), 
without  fire  or  manifest  external  heat;  though  in  these  cases 
also  there  sometimes  follows  an  accession  or  introception  of 
humour  besides  the  simple  dilatation. 

DILATATIONS   BT   THB   NATIVE    aPIBIT   EXPAHDINQ 
ITSELF. 

TheButory. 

1.  Most,  new  beer,  and  the  like,  when  cashed,  swell  and  rise 
e^ceedinj^y,  so  that  nnless  they  obtain  a  vent  they  will  burst 
the  cask  ;  bnt  if  if  this  be  given  them  they  rise,  and  frotfa  ap, 
and  as  it  were  boil  over. 

2.  Spirituous  liquors  close  confined,  and  bottled  tight,  often 
burst  with  great  force,  and  sometimes  send  out  their  stopper 
Uke  a  bullet. 

3.  I  have  heard  tliat  new  wine  just  trodden  out,  and  still 
fermenting,  when  put  into  a  strong  and  thick  glass  (the  month 
of  the  glass  being  so  closed  and  sealed  that  the  must  could 
neither  burst  it  nor  break  through)  as  the  spirit  could  find  no 
vent,  has  with  continual  circulation  and  vexation  completely 
tranHformed  itself  into  tartar ;  so  that  nothing  remtuned  in  the 
gloss  except  vapour  and  lees.     But  of  this  I  am  not  certun. 

4.  Seeds  of  plants,  as  of  peas,  beans,  and  the  like,  swell  a 
little  before  they  put  forth  root  or  stalk. 

5.  Trees  sometimes  swelling  with  native  juice  and  spirit 
burst.their  bark,  and  put  out  gums  and  tears. 

6.  Many  gems  likewise  appear  to  be  eruptions  of  the  purer 
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juices  from  rocks.  For  botli  gums  and  the  gems  of  rookB  are 
shown  hj  their  deameaa  to  be  filtered  and  purified  juices;  so 
thftt  even  rocks  ood  stones  seem  to  swell  with  k  natiTe  spirit 

7.  No  doubt  but  that  in  the  seed  of  animals  the  first  act 
towards  Tivification  is  an  expansion  of  the  mass. 

8.  Vitri(d  in  bursting  forth  as  tt  vere  blossoms,  and  almost 
sprouts  like  a  tree. 

9.  Stones  with  time  and  age  (espedallj  in  damp  places)  sesd 
out  a  salt  of  a  nitrous  nature. 

)  0.  All  soil  swells  with  nitre ;  and  therefore  any  earth 
covered  and  heaped  up  eo  that  its  juice  is  not  drawn  out  by 
the  sun  and  air,  nor  consumed  in  TegetatioD,  collects  nitre,  aa 
an  internal  swelling.  Hence  in  some  parts  of  Europe  they 
make  artificial  mines  of  nitre  by  heaping  up  earth  in  houses 
prepared  for  the  purpose,  and  keeping  out  the  sun. 

1 1.  Sweat  comes  forth  in  animals  when  the  spirits  are  dilated 
by  motion,  and  the  humours  as  it  were  liquefied. 

12.  The  pulse  of  the  heart  and  arteries  in  animals  is  caused 
by  an  endless  and  alternate  dilatation  and  contraction  of  the 
spirits. 

13.  The  voluntary  motion  likewiee  in  animals,  which  (in  the 
more  perfect)  is  performed  by  the  nerves,  seems  to  have  its 
root  first  in  the  compression  and  then  in  the  relaxation  of  the 
spirits. 

14.  In  animals,  on  the  contuuon  of  any  limb  a  swelling 
ensues ;  and  the  same  occurs  in  most  piune. 

15.  The  stioge  of  wasps  and  bees  make  a  great  swelling  for 
the  uze  of  the  wound ;  but  that  &om  the  bite  of  a  serpent  is 
still  greater. 

16.  Nettles,  bryony,  and  some  other  things  ruse  the  skin, 
and  make  blisters  on  it. 

17.  It  is  accoonted  an  evident  aiga  of  poison  (espedally  of 
that  kind  which  operates  by  malignancy,  not  by  ocnrosioa)  if 
the  face  or  body  be  swollen. 

18.  When  blisters  are  applied  to  the  neck  or  any  other 
part  for  the  cure  of  diseases,  there  rises  a  watery  humour,  or 
ichor,  which  flows  out  when  the  skin  is  cut  or  pricked. 

19.  All  pustules  &om  an  internal  cause,  and  the  hka 
excrescences  and  absceBses,  produce  apparent  swellings,  and 
Ttuse  the  skin. 

20.  A  sudden  burst  of  anger  in  some  inflates  the  dioeks,  M 
likewise  does  pride. 
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21.  Frbga  and  toads  swell;  aod  nutny  other  animala  when 
angered  erect  their  combe,  bur,  and  feathers.  And  this  pro- 
fieeda  from  a  contraction  of  the  skin  by  the  swelling  of  the 
spirits. 

22.  TurkefHSOcks  ewell  greatly  when  angry,  and  raise  their 
feathers  like  a  mane.  Birds  while  they  sleep,  the  spirit  being 
dilated  by  the  reception  of  heat  into  the  inner  parte,  are  some- 
what swollen. 

23.  In  all  decay  and  putrefaction  the  native  spiiits  of  the 
body  begin  to  swell;  and  when  they  hasten  to  come  forth, 
they  loosen  and  alter  the  framework  of  the  body.  And  if  this 
framework  be  somewhat  tenacious  and  viscous,  ao  that  they 
cannot  escape,  they  try  new  forms,  as  in  worms  generated 
from  corruption.  But  the  commencement  of  the  action  pro- 
ceeds from  the  dilatation  of  the  spirits. 

24.  And  the  spirit  confined  in  putrefaction  produces  not 
only  animal,  but  also  vegetable  life ;  as  is  seen  in  moss  and  the 
hairiness  of  some  trees.  I  remember  that  in  summer  time  I 
once  lefl  by  chance  a  cut  lemon  in  a  close  room,  and  two 
months  afterwards  I  found  a  putrefaction  growing  on  the  cut 
part;  tufts  of  hair  an  inch  high  at  least;  and  on  the  top  of 
each  hair  a  kind  of' head,  like  the  head  of  a  small  enul, — 
plainly  beginning  to  imitate  a  plant. 

25.  In  like  manner  rust  is  formed  on  metals,  glass,  and  the 
like,  from  a  dilatation  of  the  native  apiiit,  which  swells,  and 
presses  on  the  grosser  parts,  driving  and  propelling  them 
before  it  that  it  may  get  out. 

26.  Whedier  the  earth  swells  in  its  surface,  espedally  where 
the  Boil  b  spongy  and  hollow,  is  a  point  to  be  inquired.  Cer- 
tainly in  soils  of  this  kind  there  are  sometimes  found  trees  like 
the  masts  of  ships,  lying  sunk  and  buried  in  the  ground  several 
feet  deep;  so  it  would  seem  that  these  trees  had  been  blown 
down  by  storms  long  ago,  and  afterwards  covered  op  and 
buried  by  the  earth  gradually  raising  itself  over  them. 

27.  But  in  earthquakes  the  earth  swella  suddenly  and  mani- 
festly; and  oftentimes  there  burst  forth  springs  of  water, 
wreaths  and  balls  of  flame,  and  strong  and  strange  winds;  and 
stones  and  ashes  are  hurled  up  into  the  air. 

28.  But  yet  earthquakes  do  not  all  take  place  quite  suddenly, 
for  it  somet^es  happens  that  the  earth  trembles  for  several  days ; 
and  ID  our  time  in  Herefordshire  there  was  a  very  small,  slow, 
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and  partial  earthquake,  in  which  some  acres  of  land  oondmied 
to  move  gradoally  for  a  whole  day,  and  transferred  themsdies 
to  another  place  not  far  off,  wluob  lajr  a  little  lower,  and  tbere 
rested. 

29.  Whether  the  bod;  of  waters  in  the  seas  sometimeB  ewelU 
is  a  matter  to  he  inquired.  For  the  tides  must  needs  be  caiued 
either  by  a  progressive  motion,  or  by  the  rising  of  the  water 
upwards  through  some  m^neHc  virtue  aad  conaent;  orlaatlj 
by  some  swelling  or  relaxation  in  the  waters  themselves.  And 
thb  last  (if  it  be  one  of  the  causeB  of  any  tide)  belongs  to  tite 
present  inquiry. 

30.  The  water  in  some  fountains  and  wells  swells  and  Ma 
agUD,  so  that  it  would  appear  to  have  cert^Q  tides. 

31.  Springs  of  water  likewise  sometimes  burst  out  in  cerfain 
places  without  any  earthquake,  at  intervals  of  some  years,  frun 
causes  not  known.  And  such  emptioii  generally  occurs  dming 
great  droughts. 

32.  It  has  likewise  been  remarked  that  sometimes  die  set 
swells,  not  at  the  time  of  the  flood,  and  with  no  eztenul 
vind;  and  thb  generally  precedes  some  great  storm. 

iiUunctioo.  It  would  be  worth  trying  whether  there  is  not 
sometimeB  some  relaxation  in  the  body  of  water,  even  in  s 
small  quantity.  But  if  water  be  exposed  to  the  sun  or  ur, 
it  will  more  likely  be  consumed ;  and  Qterefore  the  expeii- 
ment  should  be  made  in  a  closed  glaaa.  Take  then  a  ^b« 
withalarge  belly  and  a  long  and  narrow  neck,  and  fiUitiritli 
water  up  to  the  middle  of  the  neck.  But  do  this  in  a  dry 
season  with  a  north  wind,  and  leave  it  till  the  wind  changes 
to  the  south  and  turns  wet,  and  see  if  the  water  rises  at  sU 
in  the  neck  of  the  glass.  Inquire  likewise  carefully  of  the 
swellings  of  water  in  wells,  whether  they  take  {dace  lather 
by  night  than  by  day,  and  at  what  season  of  the  year. 

33.  In  wet  weather  the  wooden  pegs  of  violins  sweU  and 
become  harder  to  screw.  So  likewise  wooden  drawers  are 
harder  to  pull  out,  and  wooden  doors  open  with  more  difficulty. 

34.  The  strings  of  violins  break  if  they  are  stretched  tight 
in  wet  weather. 

35.  Humours  in  the  bodies  of  animals  in  vet  weather  and 
south  wiuds  are  found  to  be  relaxed  and  swell,  and  to  run,  and 
oppress  and  obstruct  the  passages  more. 

36.  It  is  a  received  opinion  that  not  only  In  animals,  but 
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also  in  {dants,  humonra  and  juices  swell  and  fill  up  the  cavities 
more  about  the  time  of  the  fall  moon. 

37.  Salts  in  damp  places  dissolve,  open,  and  dilate  themselTes, 
aa  also  in  some  degree  do  sugar  and  preserres ;  vhich  if  they 
are  not  stored  in  a  room  where  a  fire  ia  sometimes  lighted,  grow 
mouldy^. 

38.  All  things  likewise  which  have  felt  the  fire  and  been  a 
good  deal  contracted  are  somewhat  relaxed  by  time. 

39.  The  swellings  and  relaxations  of  the  air  should  be  care- 
JuUy  inquired  into,  and  how  far  the  tfauses  of  winds  (in  any 
great  part)  are  concerned  therein,  when  vapours  are  neither 
collected  easily  into  rain  nor  dissipated  into  clear  ur,  but  induce 
swellings  in  the  body  of  the  ur. 

Trantitum. 
So  much  then  with  respect  to  the  dilatations  of  bodies  by 
the  native  spirit,  whether  in  maturations  or  in  rudiments  of 
generations,  or  in  exdtation  by  motion,  or  in  natural  or  pre- 
ternatural irritations,  or  in  putrefactions,  or  in  relaxations, 
—  being  but  a  few  particulars  taken  out  of  the  heap  of  nature. 
I  must  now  pass  on  to  the  openings  and  dilatations  produced 
by  fire  and  actual  external  heat 

THS  DILATATIONS  AKD  OFENINOa  OF  BODIES  WHICH  ABE 
CAUSED  BY  FIBE,  AlfD  ACTUAL,  SIMPLE,  ASD  EXTEBNAL 
HEAT. 

AdmooitioD.  The  Openings  of  bodies  by  heat  or  fire 
(whereof  I  shall  now  inquire)  belong  properly  to  the  titles 
of  Heat  and  Cold,  the  Motion  of  Hyle,  and  Separations  and 
Alterations.  Nevertheless  some  touch  and  taste  of  them 
must  be  given  in  the  present  titie ;  for  without  some  know- 
ledge of  these  the  inquiry  concerning  Sense  and  Bare  can- 
not proceed  aright. 

T/u  Hutory. 

1.  Air  ia  dilated  nmply  by  heat  For  there  is  nothing 
separated  or  discharged,  as  in  tangible  bodies,  but  a  simple 
expansion  takes  place. 

2.  Cupping  glasses  are  applied  to  the  skin,  the  glass  and 
the  air  contuncd  in  it  having  been  first  heated ;  presentiy  the 
air,  which  has  been  dilated  by  heat,  begins  to  cool,  and  to  bd 
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gradually  eontnioted  into  ita  former  Bt»te ;  and  then  die  fleih  ia 
attracted  by  the  motion  of  cramection.  But  if  yoa  with  the 
glass  to  draw  stronger,  take  a  sponge  dipped  in  cold  water,  and 
^ac«  it  on  the  belly  of  tbe  glass ;  thus  the  ur  will  be  farther 
contracted  by  the  coolness,  and  the  attraction  will  be  more 
powerful. 

3.  Take  a  glass  and  heat  it,  and  afterwards  put  it  into  water ; 
it  will  attract  the  water  bo  as  to  fill  at  least  a  third  part  of  the 
space  within,  whidi  shows  that  tbe  ur  was  rarefied  likewise  by 
the  heat  as  much  as  a  third  of  that  spaae.  But  this  is  not 
enough ;  for  the  glass  I  used  was  so  thin  that  it  would  not 
easily  bear  a  greater  heat  without  danger  of  breaking.  But  if 
the  phial  were  of  iron  or  brass,  and  heated  to  a  greater  degree, 
I  conceive  the  ur  might  be  dilated  twice  or  thrice  as  much,  — 
a  thing  well  worth  trying ;  as  also  how  &r  the  rarefaction  can 
be  carried,  in  order  that  we  may  be  better  able  to  judge  of  the 
rarity  of  the  ur  in  the  higher  regions,  and  thence  of  the  ether 
itself. 

4.  In  thermometers  (which  so  accurately  mark  the  degrees 
and  varieties  of  heat  and  cold  in  the  weather)  it  is  clearly  shown 
how  small  an  accession  of  heat  will  sensibly  expand  the  air. 
For  a  hand  lud  on  the  glass,  a  few  r»ys  of  the  sun,  or  even 
the  breath  of  the  bystanders  will  affect  it ;  nay,  the  inclina- 
tions of  the  external  ur  itself  to  heat  and  cold  (though  im- 
perceptible to  the  touch)  do  yet  gradually  and  continually 
dilate  and  contract  the  air  in  the  glass. 

5.  Hero  describes  an  altar  so  constructed  that  when  the 
offering  was  laid  upon  it  and  the  fire  %hted,  water  suddenly 
descended  and  put  out  the  fire.  This  required  no  other  con- 
trivance than  the  making  of  a  close  and  hollow  space  under  the 
altar  filled  with  air,  which,  on  being  heated  and  expanded  by 
fire,  could  find  no  exit  except  through  a  pipe  carried  up  the 
wall  of  the  altar,  and  then  beat  down^  with  its  mouth  opening 
over  the  altar.  Into  this  pipe  (wluch  was  made  with  a  belly 
diat  it  might  hold  a  greater  quantity)  water  was  poured.  The 
water  was  prevented  from  runnii^  out  by  a  cock  below,  which 
cock  being  turned  let  in  the  dilated  tur,  which  forced  up  the 
water  and  so  drove  it  out. 

6.  Fracaetorius  invented  a  remedy  for  apoplectic  fits,  by 
placing  a  heated  pan  at  some  distance  round  the  head.  For  by 
this  means  the  spirits  that  were  auibcated  and  congealed  in  the 
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c«Ub  of  the  brain,  and  opptveaed  by  the  hvmonnr  wen  dilated, 
ezdted,  itnd  revived. 

7.  Batterflies  likewise,  which  lie  as  dead  in  winter,  on  bdng 
iJaced  before  the  fire  or  in  the  son,  leooTer  life  and  motuok 
And  persona  in  fainting-fits  are  restored  as  well  by  hot  and 
itrongliqnors  taken  internally  as  by  external  heat,  fiiotion,  and 


6.  The  opening  of  water  proceeds  thus :  — On  the  first  heat 
it  emits  a  small  and  rarefied  vapour,  without  osy  other  per- 
ceptible change  in  the  body.  If  the  heat  be  continued,  the 
water  does  not  rise  in  its  whole  body,  nor  even  in  small  bubbles 
as  in  froth,  but  it  ascends  in  la^er  and  rarer  bubbles,  and 
resolves  itself  into  B  copious  vapour.  This  v^mur,  if  it  be  not 
obstructed  or  driven  back,  mixes  with  the  air,  being  at  first 
viable,  then  disappearing  and  losing  itself  to  view. 

9.  The  opening  of  oil  proceeds  thus: — On  the  first  beat 
certain  little  drops  or  gruna  difiiised  through  the  body  of  tha 
oil  rise  up  with  a  tdnd  of  crackling  noise.  Meanwhile  no 
bubbles  play  on  the  surface  (as  in  water),  nor  does  the  whole 
body  swell,  nor  does  any  exhalation  almost  escape.  But  ofler 
some  time  the  whole  rises  and  dilates  with  a  manifest  expan- 
sion to  about  twice  the  size,  and  a  very  thick  and  copious  ex- 
halation issues  forth.  This  exhalation,  unless  it  catches  fire  in 
the  meantime,  mixes  at  last  with  the  air,  as  vapour  of  water 
does.  Oil  however  requires  a  greater  heat  than  water  to 
make  it  boil,  and  is  much  longer  in  begiiming  to  boiL 

10.  Spirit  of  wine  opens  minv  like  water  than  oiL'  For  it 
boils  up  in  large  bubbles  without  iroth  oi  Hang  of  the  whole 
body ;  but  it  expands  and  escapes  witli  much  less  heat  and 
much  quicker  than  water;  and  partaking,  as  it  does,  of  both 
natorea  (the  watery  as  well  as  the  oily),  it  both  eauly  mixes 
with  the  ur  and  soon  catches  flame. 

11.  Vinegar,  verjuice,  and  wine  have  this  cUfiference  in  their 
process  of  opening ;  vinegar  rises  in  smaller  bubbles,  and  more 
about  the  radea  of  the  vessel;  veijuice  and  wine  in  largec 
bubbles,  and  more  in  the  middle  of  the  vessel. 

12.  As  a  general  rule,  unctuous  liquors,  as  oil,  milk,  fat,  and 
the  like,  rise  and  swell  in  the  whole  body  at  once ;  ripe  juioea 
(and  unripe  ones  still  more)  in  large  drops;  worn-out  and 
vapid  juices  in  small  drops. 

13.  All  liquors,  even  oil  itself,  are  alike  in  tlusj  that 
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before  die;  boil  tbey  cwt  up  >  few  half-bubbles  here  ud 
there  about  the  ndee  of  the  Tessel. 

14.  All  liquoTB  are  alike  also  ut  this;  that  they  open,  bcnl, 
and  ate  consomed  sooner  in  a  small  quantity  than  in  a  laige  one. 

AtewKiia.  The  experiment  of  the  opening  of  liqaors  should 
be  made  in  glass  vessels,  that  the  motions  in  the  bodies  of 
the  liquors  may  be  better  seen ;  upon  braziers  of  an  equil 
heat,  that  the  difference  may  be  more  exactly  noted ;  and 
with  a  slow  fire,  beoanse  a  qoidt  fire  predpitates  and  con- 
founds the  actions  of  bodies. 

15.  There  are  a  good  many  bodies,  not  liquid,  but  solid  and 
conastent,  which  yet  admit  of  being  opened  by  heat  to  such  a 
degree  as  to  melt  or  become  Hqitid,  so  long  as  the  heat  w<»ka 
and  expands  them.  Such  are  wax,  fat,  butter,  pitch,  redn, 
gums,  sugar,  honey;  and  most  metals,  as  lead,  gold,  ulver, 
brass,  and  copper.  They  require  however  not  only  very  differ^ 
ent  degrees  of  heat  to  open  them,  but  also  different  modifi- 
cations of  fire  and  flame.  For  some  metals  are  melted  by  fiie 
simply,  as  lead ;  others,  by  a  fire  stdired  and  blown  by  bellows, 
as  gold  and  mlver;  others  require  the  mixture  of  some  other 
ingredient,  as  steel,  which  does  not  melt  without  a  mixture  of 
sulphur,  or  something  of  the  kind. 

16.  But  all  these  bodies,  if  a  strong  fire  be  continued,  not 
only  obtun  the  opening  of  cxtUiquation,  but  pass  on  to  a  second 
Opening  (namely,  that  of  the  volatile,  or  pneumatic,  or  of  con- 
sumptibn) ;  all,  I  say,  except  gold.  For  as  for  quicksilver,  se^Dg 
it  is  fluid  in  it«  own  nature,  it  be^ns  with  this  second  opening, 
and  is  ea»ly  made  volatile.  But  it  is  still  uncertain  whether 
gold  can  be  made  volatile  or  pneumatic  (or  even  potable  as 
they  call  it);  I  do  not  mean  soluble  (for  that  is  done  easily  and 
commonly  by  aqua-fbrtis),  but  digestible  or  alterable  by  the 
human  stomach.  Now  ^e  true  test  hereof  seems  to  be,  not 
&e  rusing  and  thrusting  up  of  it  by  the  force  of  fire,  but  sudi 
an  attenuation  and  alteration  of  it  that  it  cannot  be  agun  re- 
duced to  a  metal. 

17.  Likewise  inquire  further  of  glass  and  vitrified  bodies, 
whether  they  are  consumed  by  fire,  and  turned  into  a  imeu- 
matio  body.  For  glass  is  regarded  aa  a  fixed  and  juicele« 
body;  and  vitrification  as  the  death  of  metale. 

18.  All  bo<£es  that  are  melted  begin  the  process  with  the 
lowest  stage  of  opening;  namely,  softening  and  inteneratM>n> 
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before  they  melt  and  become  liquid  and  fusible.     Such  aro 
vox,  gums,  fusible  metals,  glaaa,  and  the  like. 

19.  Iron  and  steel  perfected  and  purified  (if  they  oontwn  no 
mixture)  are  not  further  altered  by  simple  fire,  nor  proceed 
beyond  this  degree  of  softness ;  that  is,  they  become  malleable 
and  flexible,  and  lose  tlieir  brittleness,  but  do  not  reach  col- 
liquation  or  fusion. 

20.  Iron  and  glaasj  when  opened  to  the  degree  of  eoftneH 
of  which  I  have  spoken,  seem  to  be  Elated  in  their  enclosed 
i^t;  whence  arises  that  action  upon  the  tanjpble  parts,  which 
makes  them  put  off  their  hardness  and  obstinacy;  and  yet  the 
whole  body  is  not  seen  to  dilate  or  swell  locally.  Kotwith- 
rtanding,  if  you  inquire  somewhat  more  closely  there  will  be 
detected  in  them  pl^ly  a  kind  of  invisible  swelling  and  pul- 
sation of  the  parts ;  though  it  be  restrained  by  tlie  closeness 
and  compactness  of  th^  frame.  For  if  you  take  glass  ignited 
and  intensely  heated,  and  lay  it  on  a  stone  table  or  some  like 
bodj  (though  that  table  or  body  be  itself  also  well  heat«d,  so 
that  the  cause  cannot  be  ascribed  to  cold),  the  glass  will  be 
broken  by  reason  of  the  hardness  of  the  stone  resisting  this 
secret  swelling  of  the  glass.  In  such  cases  therefore,  when 
they  take  heated  glass  from  the  fire,  they  use  to  lay  below  it 
some  powder  or  sof^  sand,  which  yields  gently,  and  does  not 
reast  the  swelling  in  the  part£  of  the  glass. 

21.  Balls  likewise  discharged  from  ordnance,  afber  all  ex- 
ternal motion  of  any  kind  has  ceased,  and  to  the  eye  they 
appear  perfectly  immoTable,  are  yet  found  a  long  time  after 
to  have  a  tamidt  and  pulsation  in  their  smallest  parts ;  so  that 
if  any  thing  be  placed  upon  them,  it  will  feel  a  considerable 
force,  and  that  not  so  much  from  the  burning  beat  as  from  the 
tremor  of  percussion. 

22.  Fresh  wooden  staves,  when  stirred  about  for  some  time 
in  hot  ashes,  assume  a  softness,  so  as  to  be  more  easily  bent, 
Make  trial  of  ttus  experiment  witk  older  staves  and  canes. 

23.  Combustible  bodies  open  in  this  way;  by  fire  they  first 
emit  a  fume,  then  catch  flame,  and  lastly  deposit  ashes. 

24.  Bodies  of  a  dose  and  compact  texture,  that  contain  a 
watery  moisture  which  abhors  flame  (as  laurel  leaves  and  other 
non-porous  bodies,  salts,  and  the  like),  open  by  fire  in  such  a 
way  that  the  watery  and  crude  ejnrit  contained  in  them,  bdng 
dilated  by  the  heat,  is  emitted  with  a  noise  before  it  catches 
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flame.  But  if  in  aaj  body  tluB  burst  of  wind  and  conception 
of  flame  botb  take  place  at  the  same  time  (a  thing  which  aeldom 
happens),  a  great  tumult  and  a  very  powerful  dilatation  is  pro- 
duced ;  the  wind,  like  bellows  within  the  body,  blowing  out 
•nd  expanding  the  flame  on  all  rides,  as  in  ganpowder. 

25.  Bread  somewhat  awells  in  the  oven,  though  it  loees  a 
Uttle  of  its  weight;  And  on  the  top  of  the  loaf  there  is  some- 
timee  a  bnbble  or  bladder  of  crust  collected ;  so  that  there 
remains  a  hollow  filled  with  ur  between  that  skin  of  crust 
(which  Aey  cut  off)  and  the  body  of  the  loaf, 

26.  Meats  roaeted  likewise  somewhat  sweU,  espedally  if 
tiie  outer  skin  is  kept  on,  as  in  sucking-pigs. 

27.  Fruits  roasted  sometimes  leap  out,  as  chestnntB  do; 
sometimes  break  their  skins  and  emit  their  pnlp,  fes  apples. 
Bat  if  they  be  further  scorched  by  the  fire,  they  acquire  a  kind 
t^  coaly  crust,  so  as  to  leare  a  hollow  (as  in  bread)  between  the 
crust  and  flesh  of  the  fruit.     And  the  like  occurs  in  eggB. 

28.  Bat  if  the  heat  be  slow  and  hidden,  and  no  ready  vent 
be  giren  for  the  emission  of  vapour,  as  in  pears  roasted  in  tbt 
ashes,  and  much  more  in  things  put  into  jars  and  then  bnried 
in  the  ashes;  and  likewise  in  meat  either  baked  or  stewed; 
the  swelling  and  dilatation  is  repelled  by  the  heat,  and  turned 
back  upon  itself;  and  as  in  distillation  it  is  restored,  and  mak» 
the  body  more  moist,  and  as  it  were  steeped  in  its  own  juices. 

29.  But  in  dry  bodies,  if  the  flame  be  stifled  and  find  no  ready 
vent,  the  bodies  are  rarefied,  and  beemne  hollow  and  porous 
as  in  charcoal  and  ponuce-stones  diachai^ed  from  volcanoes. 


I  SHOULD  DOW  pase  on  to  the  dilatations  and  openings  of 
bodies  by  heat  in  distillations;  wherein  such  openings  may 
be  seen  more  accurately  than  in  cooking  and  burning.  Bat 
as  it  is  fit  to  dwell  a  good  while  on  these,  and  as  the  inquiry 
thereof  properly  belongs  to  the  titles  of  Heat  and  Cold,  of 
Motion  of  Hyle,  and  of  Separations,  it  is  but  a  little  that 
need  be  propounded  in  this  titte. 

DILATATIONS  BT  EXTEBNAL  H£AT   IN  DiaTILLATION& 

1.  Tliere  are  two  kinds  of  dilatation,  opeiungj  or  aitanna* 
ti(m  of  bodies  in  distiUataons.     The  one  in  passage,  when  a  boct^ 
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ifl  turned  into  vapour  or  fume  diat  ie  afterWRrds  restored ;  the 
other  in  the  body  restored,  which  is  always  rarer,  more  subtle 
and  expanded,  and  less  materiate,  than  the  crude  body  from- 
which  the  distillation  proceeded.  For  instance,  rose-water  is 
rarer  and  less  heavy  than  the  juice  of  roses. 

2.  All  distillation  is  performed  by  a  kind  of  tide  or  retipro- 
cation,  first  of  rarefaction  and  version  into  a  pnenmatic  body, 
and  next  of  condensation  and  restoration  into  a  tangible  body, 
■8  the  heat  slachens  and  the  vaponr  ia  driven  back. 

3.  In  distillations  the  actions  of  dilatation  and  condensation 
are  not  pure;  but  that  action  intervenes  (which  is  the  most 
according  to  the  intention  in  practice)  of  the  separation  of  tiie 
heterogeneous  parts ;  as  the  pore  juice,  phlegm,  water,  oil,  tiie 
finer  part,  and  the  grosser  part. 

4.  In  distillationB  the  degrees  and  differences  of  heats  are  best 
inquired  and  determined ;  as  of  cools,  hot  ovens,  baths,  ashes, 
hot  sand,  dung,  the  sun,  fire  left  to  itself,  fire  blown  by  the 
bellows,  £re  confined  and  reverberated,  heat  ascending  or  de- 
Boending,  and  the  like ;  all  which  contribute  wonderfully  to  the 
openings  of  bodies,  and  especially  to  the  complicated  actions 
of  dilatation  and  contraction,  whereof  I  will  speak  hereafter. 
Tet  these  heats  do  not  appear  by  any  means  to  be  true  unitar- 
tions  of  that  of  the  sun  and  the  celestial  bodies ;  for  they  are 
neither  g^entle  and  temperate  enough,  nor  slow  and  continuous 
enough,  nor  sofficientiy  refracted  and  modified  by  intermediate 
bodies,  nor  unequal  enough  in  their  coming  and  going.  But  of 
all  these  I  will  inquire  diUgently  under  the  tltie  of  Heat  and 
Cold,  and  other  appropriate  titles. 

5.  Distillations  and  through  them  cUlatations  are  performed 
in  a  close  vessel  where  the  body  to  be  distilled,  the  viq>onra 
emitted  from  it,  and  the  air,  are  shut  up  tt^ether.  Yet  in 
eonunoQ  stills  and  alembics  the  outer  air  is  not  carefully  ex- 
cluded, but  it  can  to  a  certain  extent  find  an  entrance  through 
the  mouth  of  the  still  where  the  liquor  passes.  But  in  retorts, 
when  a  greater  d^ree  of  heat  is  required,  no  passage  is  given 
to  the  external  air,  but  the  mouth  of  the  receiver  is  fitted  so 
close  by  luting  to  the  mouth  of  the  vessel  (in  which  the  body 
ia  put)  that  the  whole  process  of  rare&ction  and  restitution  is 
performed  within.  But  if  the  body  is  full  of  a  vigorous  spirit 
(as  vitriol  is),  it  requires  a  la^e  and  capacious  reouver,  that  the 
vapours  may  play  more  freely,  and  not  break  the  v«ael. 
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1.  AltboDgli  IwweTer  dutill>tioiiB  are  perfonned 
as  it  were  in  a  cell  shut  in  on  all  adett  yet  there  is  space 
enough  f(»r  some  parts  of  the  bod;-  to  expand  into  mpour, 
for  othen  to  anbdde  into  dregs,  and  also  for  the  vapoors  to 
collect  and  restore  themselves,  and  (i(  they  be  heten^eneons) 
to  separate  <me  from  the  other.  The  following  injunction 
therefore  is  of  great  moment,  mnce  it  may  open  a  way  to  the 
stirring  of  nature  in  her  inmost  parts,  and  to  new  transfonna- 
ticms.  For  the  Vulcan  of  chemists  and  phyucians  (thon^  it 
has  produced  many  nseiul  things)  has  failed  perhaps  in  getting 
hold  of  the  genuiue  properties  of  heat,  by  reason  of  the  divorces 
and  sepaiatione  of  the  parts  which  always  occur  in  their  ope- 
rations.  Therefore  the  sum  of  the  InjunotJon  turns  on  this ; 
that  this  separation  and  alternation  of  rarefiuitiou  and  con- 
deneatitm  be  entirely  prevented,  and  the  operation  of  the 
heat  confined  within  the  barriera  of  the  body  it8el£  For 
this  Proteus  of  matter  yill  perhaps  by  this  means  be  mana- 
cled and  forced  to  turn  itself  into  all  its  diapes  to  get-&e& 
On  this  point  many  examples  occur  to  me,  and  others  may 
perhaps  be  found ;  but  I  will  propose  one  or  two  of  the  eaneet, 
merely  to  make  my  meaning  clear. 

2.  Take  a  cubic  iron  vessel  with  very  strong  and  thick  sides, 
Fut  into  it  a  cube  of  wood  made  to  the  perfect  measure  of  tlie 
vessel,  and  which  exactly  fills  it  Make  an  iron  lid  no  less 
strong  than  the  udes  of  Ae  vessel,  and  lute  it  up  perfectly 
as  chemists  dq,  so  as  to  be  as  close  as  possible  and  fire-^>roo£ 
Then  place  the  vessel  on  the  fire,  and  leave  it  there  for  a  few 
hours ;  ami  afterwards  take  off  the  lid  and  see  in  what  state 
the  wood  is.  I  conceive  (seeing  it  was  absolutely  {H^vented 
both  irom  catching  fire  and  ^m  emitting  fume,  so  that  die 
pneunatic  and  moiat  part  of  the  wood  could  not  be  discharged) 
that  one  of  these  things  must  happen :  either  the  body  of 
wood  will  be  converted  into  a  kind  of  amalgam,  or  it  will  be 
resolved  into  air  or  a  pure  pneunatic  body,  leaving  eaiae 
dregs  (coarser  than  ashes)  at  the  bottom,  and  some  incrusta- 
tion on  the  sides  of  the  vesseL 

3.  In  a  like  iron  vessel  make  an  experiment  with  pore 
water,  and  fill  the  vessel  np  to  the  brim.  But  let  the  fire  be 
slower  and  the  rime  longer;  at  certun  hours  also  take  the 
veesel  off  the  fire  to  cool,  and  repeat  the  operation  sevenl 
times.     I  have  selected  water  for  this  experinxent  beoanse  it 
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is  ihe  umpleet  of  all  bodiee,  being  withqut  colour,  smell,  taste, 
and  other  qualities  And  therefore  if  by  a  gentle  and  t«iii- 
perate  heat,  ao  alternation  of  beat  and  cold,  and  a  prevention 
of  all  evapotatioD,  the  epirit  of  the  water  not  being  dia- 
charged,  and  yet  worked  and  attennatcd  hj  this  kind  of 
heat,  shall  turn  itself  upon  the  grosser  parte  of  the  water, 
and  shall  so  digest  and  change  them  into  a  new  configura- 
tioD  (less  umple  and  uniform),  until  it  either  acquires  some 
colour,  or  smell,  or  taste,  or  oiliness,  or  any  other  remarkable 
alteration  (such  as  is  found  in  composite  bodies),  no  doubt  a 
great  thing  would  be  aohieved,  opening  the  way  to  many 
others. 

4.  With  respect  to  this  dose  distillation  (for  so  I  may 
call  that  distillation  where  there  is  no  room  for  evaporation) 
any  one  may  devise  many  other  experiments.  For  I  hold  it 
certain  that  a  proportionate  heat,  operating  on  the  body  with- 
oot  separating  or  consumbg  the  parts,  may  effect  and  produce 
wonderful  tronsfonnationB.  ^ 

6.  Bat  it  may  be  added  as  an  appendix  to  this  injunction, 
that  some  method  Ukewise  should  be  devised  (which  certainly 
is  not  difficult)  whereby  the  beat  should  operate  in  a  vessel 
not  only  closed  but  also  tensible,  as  is  done  in  the  natural 
matrix  both  of  vegetables  and  animals.  For  this  extends  the 
operation  to  many  things  which  cannot  be  accomplished  by 
simple  confinement.  Neither  does  this  relate  to  the  Pygmies 
of  Paracelsus,  or  any  such  monstrous  follies,  but  to  things 
solid  and  sober.  For  instance,  dose  distillation  will  never 
tarn  water  all  into  oil,  because  oil  and  fat  things  occupy  a 
greater  space  than  water.  But  if  the  operation  be  per- 
formed in  a  tennble  body,  this  might  perhaps  be  done ;  and 
it  would  be  a  thing  of  immense  utility,  as  all  alimentation 
prindpally  con^sts  in  &t. 

6.  It  would  be  good  and  nsefnl  in  many  respects  if  in  dis- 
tillations nature  were  sometimes  compelled  to  give  in  her 
account,  and  an  exact  estimate  were  made  how  much  has  been 
loflt,  that  is,  turned  into  a  pneumatic  substance,  by  distilla- 
tion, and  how  much  remuns,  whether  fixed  or  restored  in 
the  body.  This  may  be  done  if  before  distillation  yon  weigh 
both  the  body  that  is  to  be  distilled  and  the  vessels  in  which 
the  distillation  is  to  be  performed,  and  after  distillation  you  ^ 
wdgh  the  liquid  and  the  lees,  and  then  the  vessels  again. 

VOL.  T.  B  B 
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From  these  diree  wei^ita  yon  will  find  how  nmch  hss  been 
restored,  how  much  has  remuned  in  the  lees,  and  bow  much 
has  adhered  to  the  vessels ;  and  from  the  deficiency  of  wdght 
in  the  three  as  compared  with  the  weight  of  the  whole  body, 
you  will  find  how  much  has  become  pneumatic 

TVansitum. 
Fbou  the  dilatationa  and  rarefactions   produced  by  actual 
heat  I  must  pass  on  to   the  dilatations  aad  relaxations  pro- 
duced by  the  renusnon  <^  strong  and  intense  cold;  for  Uie 
remisriou  itself  dionld  be  reguded  as  a  componti've  heat. 

The  Sistory. 

DILATATIONS  AKD  KBLAXATIONS  OF  BODIES  BT  THE 

BEHIBSION  OF  COIJ>. 

1.  Bodies  which  have  been  congealed  by  intense  cold,  yet 
not  so  08  to  become  fixed  in  their  condensation  by  a  con- 
tinuance of  the  cold ;  these,  without  any  manifest  heat,  and 
merely  by  a  remisnon  of  cold,  open  and  restore  themselyei ; 
as  is  seen  in  ice,  hail,  and  enow.  But  they  do  this  modi 
quicker  if  there  be  some  manifest  heat  applied. 

2.  But  iha  more  delicate  bodies,  whose  vigour  conosts  in 
a  subtle  natire  spirit,  as  apples,  pears,  pomegranates,  and  Uie 
like,  if  they  be  once  congealed,  do  not  afterwards  recover 
th^  pristine  vigour,  as  the  spirit  is  sufifocated. 

3.  TPine  and  beer  in  frost  lose  their  vigour ;  yet  in  tliaws 
and  sooth  winds  they  revive,  relax,  and  as  it  were  foment 
again. 

TVantition, 
Fbou  dilatations  caused  by  actual  external  heat,  and  like- 
wise by  remiBsion  of  cold  (which,  as  I  have  just  eud,  is  a 
comparative  heat),  I  must  pass  on  to  dilatationa  caused  by 
potential  beats,  or  by  the  auxiliary  spirits  of  another  body 
applied  and  brought  into  contact. 

TTu!  Hiatory. 

DILATATIONS  OF   BODIES  BT  POTENTIAL  HEAT,  OB  BT 

THE  AUXILIABT   BPIEITS  OF  ANOTHBB  BODT. 

For  potential  beats  consult  the  Medidnal  Tables  <^  seooitl- 
ary  qualities ;  from  wluch  you  may  extract  the  things  iriueh 
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opiate  00  the  human  bod;  by  diktation.     These  are  mostly 
thooe  that  fc^w : 

Cardiact,  whi^  dilate  the  spiiitB  when  oppressed. 
AbiUrgentt,  which  strengthen  the  expnlsive  &cnlt7. 
AperienU,  with  reepect  to  the  orifices  of  the  veins  and 

Teasels. 
AperienU,  with  respect  to  the  pores  and  passages  of  the 

parts. 
Digettivtt,  which  matore. 
Digeatioet,  whicJi  disooss, 
CauaHci. 
These  things  espedally  (for  there  are  olJiers  as  well)  have 
their  root  in   the  dilatation   of  the  spirits,  humonrs,  juices, 
and  substance  in  the  body  by  aoziliary  spirits ;  as  well  as  by 
the  tangible  connection  with  tlifl  body  which  such  medidnes 
have,  whether  taken  externally  or  internally. 
Speculation, 
It  is  shown  in  the  thermometer,  with  how  exquisite  a  sense 
or  perception  of  heat  and  cold  the  common  lur  is  endued; 
nnce  it  can  discern  at  once  snch  subtle  differences  and  gra- 
dations thereo£     And  I  doubt  not  but  that  the  spirit  of  Ut- 
ing  np'm"!"   has  a  still   more   acute   perception  of  heat  and 
cold;   only  the  mr  is  a  pure  and  genuine  pneumatic   body, 
that  has  nothing  tangible  mixed  wiih  it ;  whereas  the  percep* 
tion  of  the  spirits  is  blunted  and  deadened  by  the  tangible  body 
in  which  they  are  confined.     But  yet,  notwithstanding  this 
obstacle,  t^  a[nrite  of  living  animals  seem  to  be  superior  to  the 
air  it«elf  in  respect  of  this  perception.     For  hitherto  it  haa 
not  been  proved  that  potential  heat  (whereof  I  am  now  speak- 
ing) can  dilate  the  air ;  whereas  it  is  certmn  that  it  can  dilate 
the  spirits  contained  in  the  bodies  of  animals ;  as  appears  in  the 
secondary    qualities   of  medicine,   which   I   have  mentioned. 
But  of  this  inquire  somewhat  more  accurately  in  obedience  to 
this  next  injunction. 

toiBDcttaiiL  1.  Take  two  thermometers  of  the  same 
ozo.  In  one  of  them  put  water,  and  in  the  other  spirit  of 
wine,  strong  and  eager ;  and  bo  heat  the  glasses  that  the 
water  and  spirit  of  wine  may  stand  at  the  same  tempe- 
rature. Place  tbem  together,  and  leave  them  for  a  while ; 
and  then  observe  whether  the  water  stands  higher  than  the 
spirit  of  wine.    For  if  this  be  so,  it  is  evident  that  the 
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potential  heat  of  the  Bpirit  of  irine  has  dilated  tlie  ur,  m 
M  to  depress  the  spirit 

2.  It  may  be  nsefnl  in  many  respects,  if  the  operations  of 
tbe  secondary  qaalities  of  medicines  be  sometimes  tried  and 
exercised  in  iifelesa  bodies.  For  thoagh  it  is  certain  that 
most  of  them  would  be  of  no  effect  at  all,  since  by  reason  of 
the  fineness  of  the  operation,  a  living  spirit  is  required  to 
actuate  them ;  yet  no  question  but  some  of  them  will  ope- 
rate on  some  lifeless  bodies.  For  we  see  &e  effect  of  salt 
on  meat,  of  spices  oa  corpses,  of  rennet  on  milk,  leaven  on 
bread,  and  the  like.  If  therefore  yon  use  attention  and 
judgment,  the  diligence  of  physicians  with  r^ard  to  secondaiy 
qualities  will  he  of  use  to  perform  many  other  operations ; 
always  saj^toeing  that  a  stronger  power  is  required  to 
operate  <m  a  dead  body  than  on  a  live  one. 

TVamition. 
I  MUST  now  pass  on  to  the  ^latstiona  of  bodies  which  are 
caused  by  the  liberation  of  the  spirits ;  that  is,  when  they  break 
out  of  the  prisons  of  the  grosser  parts,  which  had  confined 
them  closely,  and  prevented  them  from  dilating.  For  in  bodies 
of  a  compact  texture  and  strongly  united  in  the  bonds  of  their 
integral  nature,  the  spirits  do  not  perform  their  work  of  dila- 
tation, before  there  be  a  solution  of  continuity  in  the  grosser 
parts  by  strong  corrosive  and  stimulating  liquors  with  or  with- 
out heat^  And  this  is  shown  in  the  openings  and  dissolutions 
of  metals,  concerning  which  I  will  now  (as  in  other  cases) 
propound  a  few  experiments. 

The  History. 
DILATATIONS  Or  BODIES   BT  THE   LIBERATION   OF   THEIB 

ePIBITB. 

1.  Take  a  pennyweight  of  pure  gold,  reduced  into  smaD 
leaves,  so  thin  that  they  may  be  torn  by  the  hand. 

2.  Take  likewise  four  pennyweights  of  nitro-muriatio  add, 
and  put  them  into  a  glass  with  the  gold.  Then  put  the  glsas 
upon  a  chafing-dish,  in  which  there  is  a  small  coal  fire.  There 
will  soon  arise  cert^n  littie  sands  or  grains,  that  afler  a  short 
time  diSuso  themselves  and  become  incorporated  with  the 
liquor,  which  is  thereby  mode  like  amber,  and  bright,  and  as 
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if  djed  irith  aaf&oD.  But  id  these  proportiona,  only  ooe  third 
of  the  gold  ie  dissolved  by  the  add,  for  the  liquor  will  bear  no 
more;  so  that  if  you  wish  to  dissolve  the  whole  pennyweight 
of  gold,  you  must  pour  off  the  part  wherein  tha  solution  has 
been  made,  and  pour  in  four  pennyweighto  more  of  nitro- 
muriatic  acid,  and  do  this  again  a  third  time.  This  dissolution 
is  performed  slowly  and  calmly  with  a  moderate  fire,  without 
fumes,  and  with  no  other  heating  of  the  glass  than  by  fire. 

3.  Take  any  quantity  of  crude  quicksilver  with  a  double 
quantity  of  aquo-fortis ;  put  them  t<^etber  in  a  glass,  but  do 
not  place  them  near  the  fire.  Notwithstanding  there  will  soon 
rise  witliin  the  body  of  the  water  something  like  a  very  fine 
powder,  and  within  an  hour,  without  fire,  fumes,  or  commotion, 
the  mixed  body  will  be  turned  into  clear  water. 

4.  Take  one  pennyweight  of  lead  in  plates  to  nine  penny- 
weights of  aqua-lbrtis.  The  incorporation  ia  not  so  perfect  as 
in  other  metals ;  for  the  water  depoots  the  greater  part  of  the 
lead  in  a  calcination  at  Uie  bottom  of  tbe  glass,  the  water  itself 
remaining  disturbed,  though  inclining  to  be  clear. 

5.  Take  one  pennyweight  of  silver,  in  plates  or  leaves,  to 
four  pennyweights  of  aqua>fortis;  pnt  it  in  a  glass  upon  a 
brazier,  with  a  slow  fire.  The  silver  rises  in  grains  or  bubbles 
within  tbe  body  of  the  water,  rather  larger  than  those  in  which 
gold  rises;  it  is  tiien  incorporated  with  the  water,  and  both 
t<^ther  turn  into  a  fine  white  liquid  like  milk.  But  after  the 
hquid  has  somewhat  settied  and  cooled,  icy  particles  (either 
from  the  metal  or  the  water,  or  both,)  shoot  across  within  the 
body  of  the  water;  and  after  it  has  stood  9  littie  longer,  and 
settied  completely,  the  liquid  clarifies  itself  and  becomes  clear 
Bnd  crystalline,  the  ice  being  deposited  at  the  bottom.  The 
proportion  of  silver  which  the  water  will  bear  is  the  same  as 
in  gold ;  and  the  dissolution  is  performed  by  almost  the  same 
heat ;  nor  does  it  gather  heat  by  motion  more  than  gold. 

6.  Take  one  pennyweight  of  copper  in  plates  to  six  penny- 
weights of  aqua-fortis.  Put  them  upon  a  chafing-dish.  Tbe 
copper  will  rise  in  still  larger  bubbles  or  grains  than  ulver.  In 
a  littie  time  it  is  incorporated  with  the  water,  and  the  united 
body  ia  tamed  into  a  blue,  muddy  liquid;  but  after  it  has 
settled  it  becomes  clear,  of  a  sky-blue  colour,  beautiful  and 
bright,  the  dregs  being  deposited  at  the  bottom  like  a  small 
dust,  which  are  themselves  however  gradually  diminished,  and 
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ascend  and  are  incoTporat«d  with  the  liquid.  Thiu  thess  nx 
pennyweights  of  aqua-fortiB  Resolve  the  whole  pennywdght  of 
copper ;  bo  that  the  water  will  carry  twice  aa  much  as  in  tbe 
case  of  gold  and  ulver.  Bnt  the  dissolution  of  copper  oonceirea 
a  manif^  heat  hy  the  internal  diaturbance,  even  before  it  ii 
put  on  the  fire. 

7.  Take  one  pennyweight  of  tin  in  plates  to  tiuee  penny- 
weights  of  aquarfortis ;  and  the  whole  metal  is  tnined  into  t 
body  like  cream  or  curds,  which  does  not  eauly  dear,  and  oon- 
cdves  manifest  heat  without  fire. 

6.  Take  one  pennyweight  of  iron  in  plates  to  nine  penny- 
weights of  aqna-fortiB ;  wlthoot  fire  the  iron  rises  in  lu^ 
bubbles,  not  only  within  the  body  of  the  water  but  ahore  it, 
so  as  to  boil  orer  the  rim  of  the  glass,  at  the  same  time 
emitting  a  thick  and  oopious  safllron-colonred  fhme ;  and  thii 
too  with  a  very  great  internal  tumult,  and  a  very  violent  heit, 
greater  than  the  hand  can  hear. 

AdBKBitko.  No  doubt  but  that  the  different  strengtiu  of 
different  kinds  of  aqua-for^,  and  the  methods  of  employ- 
ing the  heat  or  fire,  may  likewise  cause  Taiiationa  in  these 
openings. 

iBjniKiiau.  The  nature  of  this  dilatation  of  metals  \!j 
openings  is  to  be  considered ;  whether  it  be  like  die  i^liti- 
tion  of  gold-leaf,  which  is  a  pseudo-rarefaction  (aa  I  AtU 
presently  explain),  because  the  body  is  rather  dilated  in  place 
than  in  substance,  as  also  ia  the  dilatation  c£  powders ;  or 
whether  the  body  itself  of  the  metals  he  reaHy  dilated  in 
substance.  The  question  may  be  determined  by  the  follov- 
ing  experiment  Weigh  quicksilTer,  and  take  its  meanire 
in  a  prism ;  weigh  likewise  aqua-fortis,  and  take  its  meastue 
in  another  prism ;  then  dissolve  and  incorporate  them  in  the 
afore-mentioned  manner ;  afterwards  weigh  the  incorporate 
substance,  and  put  it  likewise  into  the  two  prisms,  and  >ee 
if  the  weight  and  measure  of  the  composite  rightly  cwre- 
Bpond  to  the  weight  and  measure  of  the  ramples,  I  have 
selected  quicksilver  for  the  experiment  because,  as  it  it  dis- 
solved without  fire,  there  is  less  fear  of  waste. 

Observe  (by  the  way)  whether  a  solution  of  guicksilTer 
will  not  bear  up  very  heavy  stones,  and  perhaps  tin,  so  u  to 
make  them  float  For  this  may  be  collected  from  the  pro- 
portions of   the  Bpecific  gravities.      And  thb  not  with  > 
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view  to  marrfllB  and  impoBtare,  but  to  the  iaveetigatioii  of 
the  nature  of  mixtures ;  as  will  appear  ooder  ita  own  title. 

Obaervatiim. 
It  ia  likewise  worth  obserring  (though  it  doea  not  relate  to 
Uie  present  inquiry)  that  all  metals,  though  a  good  deal  heavier 
than  the  waters  in  which  they  are  dissolved,  yet  in  the  first  act 
of  disBolntion  riee  in  small  gnuns  or  bubbles.  And  this  is  the 
more  remarkable  because  where  fire  b  not  used,  aa  in  quick- 
silver,  tlie  same  thing  takes  place. 

Speculatioa. 
The  tumolt  in  the  parts  of  the  body  during  the  disso* 
lution  caoses  them  ao  to  ascend.  For  in  a  violent  corro^on 
bodiea  are  somewhat  impelled  by  a  local  motion,  as  we  see 
in  a  small  pebble  of  gravel,  which  being  placed  in  strong 
vin^^  by  the  ude  of  the  vessel  (that  it  may  slide  more 
eattly),  moves  backwards  and  forwards  like  a  little  fish. 
There  is  likewise  a  kind  of  stone  or  fossil  which,  on  being 
pat  into  vinegar,  moves  restlessly  about,  and  runs  hither  and 
tltither.  Bat  bodies  that  mix  without  this  tumult  do  not  (as 
I  judge)  rise  without  being  shaken ;  as  sugar  settled  at  tlie 
bottom  of  water  does  not  sweeten  the  top,  nor  does  saffion 
Goloiir  nnless  it  be  stixred  and  agitated. 

TVantiiioa. 
I  mJBT  now  pass  on  to  another  kind  of  dilatations,  called 
likewise  (in  some  cases)  by  the  common  name  of  diatolutioiu. 
This  is,  when  bodies  rush  to  embrace  other  friendly  bodiea, 
and,  if  they  can,  open  themselves  to  receive  them.  But  tiiis 
opening  is  not  made  with  tumult,  or  by  the  penetration  of  the 
entering  body  (as  in  aquar-fortis),  but  quietiy,  and  by  the  relax- 
ation  of  the  receiving  body. 

7^  Hutory. 

DILATATIONS  BT  THE   EUBSACE  AND  HEETING  OF   A 
FBIEKDLT  BODT. 

1.  Sugar  and  some  gums,  as  gum-dragon,  infused  in  liquids, 
are  melted.  For  tiiey  readily  relax  their  parts  (like  sponges) 
to  receive  the  liquid. 
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2.  Paper,  thick  hair,  wool,  and  porooa  bodies  of  the  fike 
'  nature,  immereed  in  liqnida  or  otlierwifie  moistened,  bo  open 

themaelvea  ae  to  become  softer,   more  easily  torn,  and  u  it 
were  rotten. 

3.  Sudden  joya,  as  good  news,  the  mght  of  a  desired  object, 
and  the  Uke,  though  they  do  not  embrace  the  body  but  only 
the  imagination,  yet  wonderfully  dilate  the  spiritB  of  animals, 
and  sometimes  endanger  a  Budden  funting  fit  or  death.  And 
imagination  produces  the  same  effect  in  the  sexual  passion. 

iniunakm.  Take  thought  abont  finding  the  menstmucoBof 
special  substances.  For  it  seems  possible  that  there  sre 
liquids  and  pulps  which  have  such  sympathy  witli  cetim 
bodies,  that  on  their  application  they  will  readily  open  thdr 
parts  and  gladly  take  them  in ;  at  the  same  time  intene- 
rating  and  renewing  themselTea  in  their  juices.  For  thia 
bears  upon  one  of  the  magnalia  naturee;  namely,  the  pos- 
sibility of  refreshing  and  nourishing  &om  without  the  most 
radical  humours  of  things,  as  in  flesh,  bones,  membrann, 
woods,  and  the  like.  There  is  likewise,  even  in  those  tlungt 
which  operate  by  separation  and  penetration,  a  certain  ejvt- 
pathy  and  conformity;  as  aqua-fortis  does  not  diswdve  gold, 
nor  common  nitro-muriatic  add  silver. 


Transition. 

I  HUST  now  pass  on  to  dilatations  by  assimilation  w  con- 
version; that  is,  when  the  snpertor  and  more  active  bodj 
subdues  the  obedient,  obsequious  and  more  passive  body,  so  ss 
to  turn  it  directly  into  itself,  and  multiply  and  renew  itself 
from  it  But  if  the  assimilating  body  be  finer  and  rarer  tlnn 
that  assimilated,  it  is  manifest  that  this  as^milation  cannot  take 
place  without  dilatation. 


STie  Histoty. 

DILATATIONS   BT   AB8IHILATI0N,  OB  CONVEBBION  INTO  A 
BABEB    BODT. 

1.  Air,  espedally  when  it  is  agitated  (as  in  winds),  licks  op 
the  nHHsture  of  the  earth,  preys  upon  it,  and  turns  it  into 
itself. 
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2.  The  process  of  defecation  id  woods,  plants,  and  sach  like 
tangible  bodies  that  are  not  very  bard  or  obstinate,  is  performed 
hy  Uie  depredation  of  the  air,  which  draws  and  sucks  out  the 
spirit  in  the  body,  and  tuma  it  into  it«  own  substance.  There- 
fore thb  is  done  slowly  in  oily  and  fat  bodies,  because  their 
spirit  and  moisture  are  not  so  like  the  substance  of  the  air. 

3.  The  apiritfl  in  tangible  bodies  (such  as  I  have  mentioned) 
prey  on  the  grosser  parte  of  the  body  in  which  they  are  en- 
closed. For  the  spirits  which  are  next  the  air  obey  the  air  itself 
and  go  forth  soon;  but  those  which  are  situated  deeper  in 
the  body  prey  upon  the  internal  parts  that  lie  near  them,  gene- 
rate new  spirit  from  them,  take  that  spirit  into  themselves,  and 
in  the  end  go  forth  with  it.  And  hence  it  is  that  such  bodies 
lose  weight  by  age  and  time ;  for  this  would  not  happen  unless 
some  part  not  pneumatic  were  gradually  turned  into  that  which 
is  pneunLatJc.  For  the  spirit  already  made  in  the  body  does 
not  add,  l>ut  rather  diminishes  weight. 

4.  Many  swellings  in  the  bodies  of  animals  are  dispersed 
widiout  suppuration  or  discha^e  of  matter,  by  insensible  per- 
spirationa  being  completely  turned  into  a  pneiuuatic  body,  and 
escaping. 

5.  Flatulent  foods  engender  ventosities,  their  juices  being 
tamed  into  wind,  and  escape  by  eructations  and  the  like. 
They  likewise  stretch  and  gripe  the  internal  parts;  as  also 
good  and  approved  aliment  sometimes  does,  by  reason  of  the 
weakness  of  the  fiinctionB. 

6.  In  all  bodies  that  take  aliment,  when  the  part  nourished 
is  rarer  than  the  nourishment  (as  the  spirit  and  blood  in  the 
arteries  of  animals  are  lighter  than  meat  and  drink),  it  must 
needs  be  that  alimentation  induces  dilatation. 

7.  Of  all  openings,  dilatations,  and  expansions,  the  greatest, 
as  regards  the  proportion  of  the  body  before  and  after  dilata^ 
tion,  the  quickest,  and  the  one  performed  with  least  delay  and 
most  sudden  action,  is  the  dilatation  of  oily  and  inflammable 
bodies  into  flame ;  for  this  is  done  as  it  were  at  once  and  with- 
out gradation^  And  it  is  plunly  (as  regards  the  succession  of 
the  flame)  of  the  nature  of  assimilations ;  Uie  flame  multiply- 
ing iteelf  on  that  which  feeds  it 

8.  But  the  most  potent  thing  in  this  kind,  not  with  regard 
to  quickness  in  first  catching  flame  (for  gunpowder  does  not 
light  so  soon  as  sulphur,  camphor,  or  naphtha)  but  with  regard 
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to  the  Bncceftuoo  of  flame  once  caught,  and  the  OTereonui^  re- 
Nfltance,  IB  that  oombinatioQ  of  expanmone  into  air  and  flune 
(of  which  I  Bpoke  of  before),  which  iafoond  in  gunpowder;  u 
appears  in  guns  and  mines. 

9.  Chemista  likewise  observe  a  very  violent  expannon  of 
qiiicknlver  by  fire.  Kay,  gold  also,  when  vexed  and  otmfined, 
aometjmee  explodes  potently,  to  the  great  danger  of  the  woik- 


TVaiuUioH. 

I  icnsT  now  pass  on  to  the  dilatations  or  distraetioiu  and 
separations  which  are  caused  not  by  any  appetite  in  the  bodj 
itself  which  is  dilated,  but  by  the  violence  of  external  bo£ea, 
which,  as  their  motioDs  are  the  stronger,  force  another  bodj  to 
dilate  and  distract  itself.  Such  an  inquiry  belongs  propra'ly  to 
the  tjtle  of  the  Motion  of  Liberty;  but  (as  in  the  other  cases) 
I  will  now  inquire  something  concerning  it,  though  spaiiiigty 
and  briefly.  Tins  motion  is  commonly  of  two  kinds ;  first,  the 
motion  of  distraction  by  external  force ;  secondly,  the  motioa 
of  contraction  or  restitution  by  the  proper  motion  of  the  body; 
which  latter  motion,  though  it  belongs  to  condensatioiis,  yet  u 
so  connected  vriih  the  former,  that  it  la  more  conveiuent  to 
handle  it  here. 

The  HMmy. 
DILATATIOITS  OB  DISTBACTIOHfl  BT  BXTBBHAZ.  TIOLBKCB. 

.  I,  Wooden  staves  and  the  like  bear  some  degree  of  ben^Dgi 
but  only  by  force.  Now  the  force  draws  asunder  the  externil 
parts  of  the  wood  in  the  place  where  it  is  bent,  and  comprenei 
the  inner  p&rt&  If  tibis  force  be  presently  remitted,  the  stick 
starts  back  and  restores  itself;  but  if  it  be  kept  long  in  thtt 
pontion  it  is  fixed  in  it,  and  starts  back  no  more. 

2.  There  is  a  umilar  process  in  watches  (I  mean  those  vhicli 
are  moved  by  the  twisting  of  steel  springs),  where  you  may  xe 
the  continual  and  gradual  effi>rts  of  tite  steel  to  restore  itsdf 

S.  Cloth  and  the  like  thread  substances  can  be  stretched  to 
a  great  extent,  and  bound  back,  if  they  are  soon  let  go ;  but  sot 
so  if  they  are  held  long. 

4.  The  flesh  which  rises  in  cupping-glasses  is  not  a  svellioS 
but  a  violent  extennon  of  tlte  entire  flesh  by  attraction. 
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5.  WIiAt  Htrefitction  Uie  air  is  oapable  of  (in  propwtioii  to 
the  violence  tued)  may  be  uoertwied  by  an  experiment  of 
this  kind.  Take  a  glaw  egg  witb  a  amall  hole  in  it ;  Buck  out 
the  ur  as  much  aa  joa  can ;  stop  the  hole  instantly  with  your 
finger,  and  unk  the  egg  in  water  with  the  hole  still  stopped. 
Thai  take  away  your  finger,  and  you  will  see  that  the  egg  will 
draw  in  as  much  water  as  there  was  air  sucked  out ;  in  order 
that  the  ur  which  remuned  may  recover  ita  former  bulk,  from 
whidi  it  had  been  forcibly  distracted  and  extended.  Now  I 
remember  that  the  water  filled  about  a  tenth  part  of  the  e^. 
I  remember  Hkewiae  that  (after  sacking  out  the  air)  I  left  the 
egg  for  a  whole  day  closed  up  with  wax,  to  see  if  during  that 
time  (which  cert^mly  was  too  short  for  a  correct  experiment) 
the  dilated  ur  could  be  fixed,  so  as  no  longer  to  care  about 
restoring  itself,  as  is  the  case  in  sticks  and  cloth.  But  when 
the  wax  was  removed  the  water  entered  as  before ;  and  if  the 
egg  instead  of  being  put  in  water  had  been  applied  to  the  ear, 
fieeh  ur  would  have  entered  with  a  hinaing  noise. 

6.  The  rarefaotioa  which  water  allows  of  may  periiape  be 
detected  in  this  way.  Take  a  pair  of  bellows ;  draw  in  as 
mach  water  as  the  hollow  of  the  bellowa  will  hold ;  yet  do  not 
nuee  the  bellows  to  th^  full  height,  but  only  about  half  way. 
Then  stop  up  IIlo  bellows,  yet  still  keep  runng  them  gradually ; 
and  yoo  will  see  how  fiw  the  water  contained  within  can  be 
dilated.  Or  in  like  manner  draw  up  some  water  through  a 
pipe  or  syringe ;  then  atop  up  the  hole,  and  keep  on  gradually 
drawing  thejnston. 


I  anspect  likewise  that  the  spirit  «f  water  suffers  scane  dis- 
traction in  congelation ;  but  the  principle  of  it  is  subtle.  First, 
it  may  be  held  as  certtun  that  in  all  baUng  (as  of  olay  into 
bricks  and  tiles,  of  bread,  and  the  like)  much  of  the  pnenmatio 
part  of  the  body  exhales  and  escapes  (as  I  shall  shortiy  show) ; 
and  hence  it  follows  that  the  grosser  parts  must,  by  the  motion 
of  connection  principally  (for  there  is  also  another  motion  of 
which  I  am  not  now  speaking),  contract  themselvea.  For  the 
spirit  being  removed,  and  no  other  body  easily  guning  en- 
trance, then,  to  prevent  a  vacuum  (as  they  say),  the  parte  eno- 
eeed  to  the  place  which  was  previously  occupied  by  the  spirits ; 
and  hence  this  hardness  and  contraction.     Precisely  for  the 
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same  reason  it  Beema  to  follow  coDtrariTiae  that  the  apirita 
must  be  distracted  in  congelation.  For  the  groeser  parta  are 
contracted  by  cold;  and  therefore  some  space  is  left  deaerted 
within  the  oonfinea  of  the  body ;  whence  it  followa  that  if 
no  other  body  enter,  the  pre-exidtlng  spirit  most,  by  the  mo- 
tion of  connection,  be  as  much  distracted  as  the  groeaer  puts 
are  contmcted.  Indeed  it  is  seen  in  ice,  that  the  body  beownes 
full  of  crackt  within,  and  crusted,  and  a  little  awolleo;  and 
that  the  ice  itself,  notwithstanding  the  remarkaUe  contnctiDn 
of  its  parte,  is  (in  the  whole)  lighter  than  water  itself;  and  this 
may  be  justly  attribnted  to  the  dilatatioa  of  the  pneumatio 
part. 

Traatition. 
I  MUST  now  pass  on  to  dilatations  by  difiiuioDS,  that  is,  when 
that  which  has  been  heaped  up  and  accnmolated  is  spread  out. 
But  such  dilatations  are  to  be  r^arded  as  peeudo-dilatatioDa ; 
for  the  dilatation  is  in  the  position  of  the  parts,  not  in  tiie  sub- 
stance of  the  body.  For  the  body  remains  of  the  same  denn^ 
of  substance,  but  acquires  a  fonn  wider  in  surface,  and  lesa  in 
depth. 

The  HUtory. 
DILATATIONS  BT  DIFFUSION. 

1.  Oold  by  being  beaten  out  is  immensely  dilated,  as  in 
gold-leaf;  so  likewise  by  bong  drawn  out,  as  in  silver  wire 
gilt ;  for  the  gilding  is  done  in  the  mass,  before  it  is  drawn  out. 

2.  Silver-leaf  is  likewise  made,  but  not  to  such  an  ezquiritc 
fineness  as  gold.  The  other  metals  also  ore  dilated  by  tmi^ 
beaten  out  into  leaf  and  thin  plates, 

3.  Wax  and  the  like  are  pressed  and  moulded  into  thin  coats. 

4.  A  drop  of  ink  in  a  pen  is  dilated  to  form  many  letters ; 
M  also  punts  and  varnish  are  dilated  by  a  pencil  or  brash. 

fi.  A  small  quantity  of  saffiron  colours  a  large  quantity  of 
water, 

Tranntiim, 

And  so  much  for  the  dilatations,  rare&ctions,  and  openings 
of  bodies.  It  remiuns  now  to  inquire  with  a  like  diligence  <^ 
the  contraty  actions,  that  is,  of  the  contractions,  coodeosatiMiB, 
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and  clodnga  of  bodies.  And  this  part  I  hare  thought  it  right 
to  handle  by  itself,  the  rather  hecause  all  the  actions  therein 
are  not  reciprocal ;  bat  some  of  them  are  peculiar,  and  require 
a  separate  explanation.  And  even  when  they  correspond  with 
the  other  as  oppoaites,  yet  they  are  investigated  and  discovered 
by  very  different  experiments. 

The  action  of  dilatation  by  the  reception  of  another  body 
has  its  reciprocal  in  the  action  of  contraction  by  the  emission 
or  expulsion  of  another  body ;  this  therefore  is  to  be  inquired 
first 

The  History. 

CONTEACTIONS  BT  THE  EMISSION   OB   PUTTING  AWAT  OP  A 

BODT  BECEITED. 

1.  Consult  the  instances  of  dilatations  by  introception,  and 
oppose  to  them  the  same  instances  after  the  dilatations  have 
sabtided  ;  I  mean  in  cases  where  subsidence  can  take  place. 

2.  Pare  and  perfect  metals,  though  vexed  and  altered  in 
various  ways,  as  in  sublimations,  precipitations,  amalgamations, 
diaaolutians,  calcinations,  and  the  like,  are  yet  (as  the  nature  of 
metal  does  not  agree  well  with  that  of  other  bodies)  commonly 
restored  ly  fire  and  casting,  and  turned  into  the  same  kind  of 
body  as  before.  But  this  condensation  is  not  genuine,  because  it 
seems  to  be  nothing  else  than  an  emission  and  exclusion  of  the 
air  which  had  got  in,  or  of  the  waters  in  which  the  metals  had 
been  dissolved,  in  order  that  the  genuine  parte  of  the  body  of 
the  metal  may  again  unite ;  yet  there  is  no  doubt  hut  that  the 
body  occupies  far  less  space  than  before;  only  it  does  not 
appear  to  be  condensed  in  substance.  And  this  power  of  the 
hyi  to  open  and  shut  is  moat  vigoToaa  in  metals.  Moreover, 
impure  metals,  marcasites,  and  ores  ore  in  like  manner  purified 
(the  honu^^eoue  parts  being  collected  by  the  fire,  and  the 
drosa  and  alloy  being  emitted  and  disohaiged).  For  all  pure 
metal  te  denser  and  heavier  than  impure. 

3.  But  it  tends  to  make  metals  more  condensed  if  they  are 
often  fused,  and  ofleo  quenched  in  waters;  whereby  they 
become  more  bard  and  stubborn.  Whether  however  their 
waght  increases  in  proportion  to  their  dimensions  has  not 
hitherto  been  ascertuned.  Of  this  therefore  make  experiment. 
And  this  indttration  is  still  more  potently  performed  by  fre> 
quent  solutionB  and  restorations,  than  by  fumons  and  quench- 
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ingfl.    Inquire  Ukeirise  in  what  land  ot  mixtare  of  wsten 
metslfl  aze  moat  indunted. 

4.  Methods  hftTe  been  discovered  to  mortify  metals,  dut  is, 
to  prevent  tltem  when  melted  and  opened  &om  brang  Hgun 
restored.  This  ia  best  seen  in  qnidcnlver;  which,  if  it  be 
beaten  up  strongly  with  a  little  turpentine,  saliva,  or  batter,  is 
mortified,  and  acquires  an  averuon  and  dislike  to  be  resttned  to 
its  former  state. 

iqiBDctkB.  Inqnire  dil^ently  concerning  the  nuwtifla- 
tions,  that  is,  the  hindrancos  to  restoration  in  all  metals. 
For  they  most  have  a  great  antipathy  to  those  tilings  which 
prevent  them  from  muting.  And  since  all  restoration  is  a 
kind  of  condensation,  a  knowledge  of  the  prevention  thereof 
will  relate  to  a  knowledge  of  the  form. 

The  History, 
To  the  dilatataons  by  the  expanuon  of  the  natavo  sprit  there 
is  properly  no  reciprocal  action ;  for  contraction  is  a  thing 
foreign  to  the  spirit,  which  is  not  contracted,  except  when  it 
is  suffocated  or  worked  upon,  or  when  it  gathers  itself  ap  (like 
a  ram)  for  a  stronger  dilatation.  Notwithstanding  it  will  be 
convenient  here  to  substitute  tiiat  action  which  belongs  properly 
to  the  grosser  parts,  but  ought  by  accident  to  be  imputed  to  the 
innate  spirit  i  this  is,  when  by  Uie  discharge  or  emisaioa  of  the 
spirit  the  parta  are  contracted  and  indurated.  Now  the  sjurit 
ia  emitted  either  in  consequence  of  its  own  agitation,  or  basa 
being  invited  forth  by  the  ambient  tar,  or  from  being  provoked 
and  irritated  by  fire  or  heat. 

SpeculaiioH. 

Fire  or  heat  have  the  same  effect  on  the  attenimtion  and 
emission  of  the  spirit,  and  the  actions  which  follow  thereon,  as 
time  or  age.  Bnt  age  by  itself  is  only  a  stage  or  measure  of 
motion ;  and  therefore  when  I  talk  of  age,  I  mean  a  virtue  and 
operation  composed  of  the  agitation  of  the  native  spirit,  the  air 
ambient,  and  tiie  rays  of  the  heavenly  bodies.  But  there  is  this 
difference,  that  fire  and  strong  heat  dilate  bodies  at  <mce,  both 
strongly  and  vi^bly ;  whereas  ^e,  like  a  most  feeble  heat,  dilates 
Aem  gradoally,  gently,  and  inviribly;  for  thick  fiimes  and  va- 
pours are  visiUe,  but  persinralions  not  so,  as  is  manifest  in  odom^ 
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ZfeTertbelesa  the  attennatioii  and  larefoctiDn  of  bodies  by  age 
ia  mora  subtle  and  exquisite  tlian  by  fire.  For  &Te,  by  preci- 
jutating  the  notion,  makes  the  pneumatio  part  in  the  body  fiy 
forth  nq>idl7;  occasionally  also  it  turns  the  prepared  moisture 
into  a  pneumatio  body,  and  then  emits  it;  whence  the  tangible 
parts  in  the  mean  time  diligently  and  aotdvely  dose  up;  and 
thereby  lay  hande  as  it  were  upon  no  small  quantity  of  the 
spirit^  and  so  keep  and  detun  it.  But  age  does  not  ui^e  the 
pneumatical  part  to  eaoape  at  once,  as  soon  as  it  has  become 
pneumataoal ;  and  therefore  this  part  remuning  longer  in 
the  body  prepares  gradually  and  in  order  whatever  may  be 
d%eBted  into  a  fine  substance;  the  pneumatic  body  already 
fiirmed  escainng  in  the  mean  time  quietiy  and  regularly  in 
very  small  quantities,  so  as  commonly  to  antioipat«  and  as  it 
were  deceive  the  constipation  of  tEe  tangible  parts.  Hence 
it  is  that  in  dissolation  by  age  there  is  at  the  last  very  little 
tangible  matter  fixed  and  remuning.  For  that  rotten  powder 
which  remuns  for  long  periods,  as  the  relics  of  consumption 
(anoh  as  is  sometimes  found  in  old  tombs  and  monuments),  is 
indeed  almost  nothing,  and  more  minute  and  exhausted  than 
any  ashes  made  by  fire.  For  ashes  have  likewise  a  jtuce, 
which  may  be  drawn  from  them,  and  turned  into  salts ;  but 
this  kind  of  powder  has  none.  But  that  which  concema  the 
present  inquiry,  and  tot  the  sake  of  which  these  things  have 
been  said,  ia  this ;  it  is  cert^n  that  the  spirit  as  long  as  it  is 
detained  in  the  body  melts,  intenerates,  works  upon,  and 
underminea  the  tangible  parts;  but  after  its  emiaaioa  the 
tangible  parts  forthwith  contract  and  dose  up. 

TheBUtonf. 

COIfTBACTIONS  BT  THE  SHBINKINO  OF  THE  QBOBBEB  FABTB 

AFTEB  THE  EHISBION  OF  THE  BFIBIT. 

1.  In  old  age  the  skins  of  i^ninrmlg  wrinkle,  and  the  members 
dry. 

2.  pears  and  apples  that  are  kept  long  gather  wrinkles; 
and  nuts  are  so  contracted  as  not  to  fill  the  shelL 

3.  The  outer  rind  of  old  cheesee  wrinkles  up.  Wood  in 
beams,  poSts,  stakes  (especially  if  they  be  put  in  green)  becomes 
so  contracted  as  to  separate  and  gape.  The  like  happens  to 
bowls. 
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4.  The  eardi  in  great  droughts  is  rent  Bsimder,  and  the 
auxfoce  becomes  full  of  ciacks;  and  sometimes  these  crackg  go 
eo  deep  as  to  cause  an  eruption  of  waters. 

Admaniun.  Let  no  One  be  so  idle  as  to  say  that  this  con- 
traction in  droughts  is  nothing  else  than  a  consumptioii  of 
moisture.  For  if  the  only  action  were  the  escape  of  the 
moisture  turned  into  spiriti  bodies  should  remain  of  (heir 
former  bulk  and  dimension,  and  only  bec<Hne  hollow,  as 
pumice-stone  or  cork ;  but  not  be  locally  contracted  ind 
lessened  in  their  dimensions. 

5.  Clay  in  the  kiln  is  wrought  into  bricks  and  tiles ;  bat  if 
the  heat  be  strong,  as  in  the  middle  of  the  kiln,  some  part  of 
the  clay  is  likewise  turned  and  fused  into  glass. 

6.  Wood,  if  the  flame  be  smothered,  is  turned  into  charcoal ; 
which  is  a  matter  more  spongy  and  light  than  wood  itselC 

7.  Most  metals  set  in  crucibles  among  hot  coals,  and  much 
more  in  a  reverberatory  furnace,  are  turned  into  a  friable  matter 
and  reduced  to  calcination. 

8.  Many  fossils  and  metals,  and  some  vegetables,  are  vitrified 
by  a  strong  fire. 

9.  All  bodies  roasted  too  much  torn  to  lunders,  and  are  con- 
tracted into  narrower  dimenuons. 

10.  Paper,  parchment,  linen,  skins,  and  the  like,  are  not  only 
wrinkled  in  part«  by  fire,  but  the  whole  body  twists,  curls,  and 
rolls  up. 

11.  Linen  set  in  flame  and  then  presently  extinguished  ii 
turned  into  a  rarefied  substance  which  will  hardly  flame,  but 
easily  catches  fire.  This  is  the  tinder  wluch  we  use  to  raise  a 
flame. 

12.  Fat  bodies,  as  wax,  butter,  oil,  lard,  and  the  like,  beoome 
parched,  full  of  sediment,  and  as  it  were  smoky,  by  fire. 

1 3.  Eggs  are  contracted  by  fire,  and  change  their  whites  from 
a  clear  to  an  opaque  wluteness. 

14.  And  further,  if  the  inside  of  an  egg  be  thrown  into  good 
strong  spirit  of  wine  it  is  poached  and  becomes  white.  And  in 
the  same  manner  bread  put  into  the  spirit  becomes  toast. 

Observations,  ^ 

1. 1  have  said  that  as  long  as  the  spirit  is  detuned  in  the  body, 
if  it  be  excited  and  dilated  by  fire  and  heat,  eo  long  it  a^tates 
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itself,  endeavouTs  to  escape,  and  boIWib,  inteneratee,  and  melta 
the  tangible  parts ;  and  to  digest  and  eubdue  the  parts  is  the 
proper  work  of  liie  spirit  But  af^r  the  spirit  iias  found  an 
exit  and  been  emitted,  then  the  work  of  the  parts  comes  in ; 
for  these  having  been  vexed  by  the  spirit  unite  and  bind  themr 
selves  tf^etber,  as  well  from  a  desire  of  connection  and  mutual 
contact  as  from  hatred  of  motion  and  vexation.  And  hence 
follows  contraction,  induration,  and  etubbomneBe. 

2.  This  process  of  contraction  of  the  parts  by  fire  has  its 
utmost  degree  and  limit  For  if  the  quantity  of  matter  be  so 
loosened  by  the  violent  depredation  of  tlie  fire  that  the  ports 
can  no  longer  hold  ti^ether,  then  they  separate  and  are  tamed 
to  ashes  and  calcination. 


Trtauition. 
And  so  mach  for  contractions  caused  by  the  emiseion  of 
the  spirit  from  bodies,  whether  it  be  emitted  by  age,  or  fire, 
or  potential  heat  But  reaprocal  to  the  action  of  dilatation 
by  actual  external  heat  is  the  action  of  contraction  by  actual 
external  cold.  And  of  all  condensations  this  is  the  moat  proper 
and  genuine,  and  it  would  be  likewise  the  most  powerful  if  we 
Iiad  here  on  the  surface  of  the  earth  any  intense  cold.  But 
cold  and  a  remieeJon  of  heat  (for  I  have  thought  good  here 
to  join  them  together)  condense  some  things  simply  without 
dunging  their  nature ;  restore  (though  imperfectly)  some  that 
have  been  rarefied ;  and  completely  change  and  transform  others 
from  one  nature  to  another  by  means  of  condensation.  On  all 
these  I  must  now  propound  a  few  observations. 


CONTBACTIOKS  OF   BODIES   BT   ACTUAL   EXTEBNAI<  COLD. 

1.  Air  in  a  thermometer  feels  the  degrees  both  of  heat  and 
cold.  In  winter  time  I  have  placed  a  kind  of  cap  of  snow  apon 
the  head  of  the  glass,  which,  though  the  air  itself  was  at  that 
time  wintry  and  sharp,  yet  so  increased  the  cold  that  the  water 
roee  several  d^recs  from  tlie  contraction  of  the  air. 

2.  I  mentioned  before  that  the  air  in  the  glass  was  dilated 
one  third  by  beat,  and  contracted  itself  aa  much  on  a  remission 
of  the  beat 

iiiuDcuoH.  1.  It  is  plainly  worth  the  trial,  whether  air 

VOL.  T.  C  C 
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dilated  b^  heat  oan  be  fixed  in  tbat  bulk,  so  tliat  it  ehill  not 
Uboar  to  reatore  aod  oontzsot  itaelf.  Take  tlierefbre  a  itnn^ 
glass  and  heat  it  strongly ;  then  tJghtlf  dose  up  the  JsunA  of 
it,  80  that  the  air  may  not  be  able  to  contract  itself;  leave  it 
Bome  days  so  closed  up ;  then  pnt  it  in  this  state  into  water; 
and  when  it  is  in  the  water  open  it  and  see  how  mueh  water 
it  draws  in,  and  whether  it  be  as  much  as  it  would  have  been 
if  the  glass  had  been  at  once  pat  into  water. 

2.  Liihewise  observe  in  passing  (though  it  rather  belongi 
to  the  tide  of  Heat  and  Cold),  whether  tar  so  strongly  dilated 
and  fonubly  detuned  retains  its  heat  much  longM  titan  it 
would  do  if  the  mouth  <^  the  glass  had  been  left  open. 


TluSittory. 

1.  The  stars  appear  larger  in  very  clear  and  cdd  winter  nightt 
than  in  dtear  summer  ones.  This  is  prindpally  in  conseqaeiice 
of  the  universal  condensation  of  the  air,  which  then  man 
inclines  to  the  nature  of  water;  for  all  things  appear  miv^ 
larger  under  water. 

2.  Morning  dews  are,  no  doubt,  Tapotus  which  are  not  fiill; 
dissipated  and  tamed  into  pure  air,  hut  hang  imperfec^y 
mixed,  till  by  the  cold  of  night,  especially  in  what  is  called  the 
middle  region  of  the  ur,  they  are  reflected  back  and  condeoMd 
into  water. 

3.  The  condepsation  of  rain,  enow,  and  hail  la  in  like  maniia 
caused  by  the  cold  of  the  middle  region,  which  (for  the  meet 
part)  congeals  Tapoure  higher  up  than  dews.  But  hen  tvo 
questions  meet  us  which  deserve  diligent  inquiry.  The  we  i>i 
whether  these  drops  are  congealed  and  condensed  as  they  fiOi 
or  whether  they  are  first  collected  and  congregated  into  gntio 
masses  of  waters,  which  (by  reason  of  their  distance  (rtm  dw 
earth)  hang  pendulous  in  the  ur,  and  afterwards  b^ng  by  MDt 
violence  shaken,  break  and  split  themselves  into  drops;  like 
some  water-spouts  in  the  West  Indies,  which  fid)  as  thid[^ 
and  suddenly  as  if  they  had  been  poured  out  of  vessels.  Tbe 
other  is,  whether  not  only  vapours  (which  before  were  hoiDOOi 
and  waters,  uid  are  only  restored),  but  also  a  large  part  of  p<m 
and  perfect  air,  be  not  conge^ed,  completely  transformed,  aw 
changed  into  rain  and  the  rest,  by  the  violent  and  intense  cold 
of  these  regions.     Of  tlus  I  will  shwtly  inquire. 
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4.  In  dititillationB  moisture  is  first  changed  into  Taponrs; 
tJiese  being  lefl  helpless  after  removal  from  the  fire,  pressed 
togetlier  by  the  sides  of  Uie  still,  imd  scnnetimea  accelerated  by 
on  infoBion  of  cold  from  without,  restore  themaelvee  again  into 
water  aod  liquid.     Such  is  a  fiuniliar  illustration  of  dew  and 

5.  Some  metatlio  bocUes,  especially  qulckralver,  when  they 
are  made  volatile,  yet  hasten  to  restore  themselves,  and  are 
greatly  delighted  if  they  &1I  in  with  a  solid  and  mnteriate  body. 
Therefore  they  easily  stick  and  easily  fall  off;  so  that  it  is 
eometimes  necessary  to  pursue  their  vapours  with  fire,  and  pasa 
them  on  from  one  fire  to  uiother,  by  a  regular  series  of  re- 
ceivers of  fire,  placed  at  some  distance  from  one  another  round 
tlie  vessel ;  lest  the  vapour  after  ascending,  and  being  some- 
what removed  from  the  fire,  should  restore  itmlf  sooner  than  is 
expedient. 

6.  Things  which  have  been  melted  by  fire,  after  a  remis- 
non  of  the  heat  are  again  condensed,  and  become  solid  aa 
before ;  as  metals,  &t,  gums,  and  the  like, 

7.  A  fleece  of  wool  by  lying  long  on  the  ground  guns 
weight ;  which  could  not  be  unless  somethuig  pneumatic  were 
oondeosed  into  something  ponderable. 

6.  In  ancient  times  sailors  used  to  cover  the  sides  of  ships 
st  night  with  fleeces  of  wool  like  coverlets  or  curtains,  but  not 
BO  as  to  touch  the  water;  and  in  the  morning  they  would 
squeeze  out  of  them  fresh  water  for  use  on  the  voyage.' 

9.  I  likewise  found,  by  an  experiment  nhtch  I  made,  tliat  by 
fastening  four  ounces  of  wool  to  a  rope,  and  letting  it  down 
into  a  well  twenty-eight  fathoms  deep,  yet  so  that  it  did  not 
come  within  six  fathoms  of  the  water,  in  the  space  of  one  night 
ihe  wool  increased  five  ounces  and  one  dram  in  weight ;  and 
r^ular  drops  of  water  adhered  to  the  exterior  of  the  wool,  so 
that  one  might  in  a  manner  wet  and  wash  one's  hands  with 
them.  This  experiment  I  repeated  several  times ;  and  though 
tbe  weight  varied,  it  was  always  considerably  increased. 

10.  Stones,  as  marble  and  flint,  and  likewise  wooden  beams 
(especially  when  painted  and  oiled)  manifestly  become  damp  on 
thaws,  and  in  soulii  winds ;  so  that  they  seem  to  sweat}  and 
jott  may  wipe  drops  of  water  off  them. 
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11.  In  wet'  froeta  (cftUed  is  England  rpnet)  tbere  comes  a 
dew  on  the  window-panea  in  houees;  and  tiaa  more  on  tbe 
inside  towards  the  room  than  on  the  outside  toward?  the  open 
air. 

12.  Breath,  which  is  air  first  drawn  in  and  then  eHghtly 
moistened  by  a  brief  stay  in  the  cavity  of  the  Inngs,  on  looking- 
glasses  or  polished  bodies  (as  gems,  sword-blades,  and  the  like), 
is  turned  into  a  roscid  sulutanoe,  which  is  soon  dis^pated  like 
a  mist. 

13.  Linen  likewise  in  houses  (where  there  is  no  fire)  collects 
damp,  so  as  to  steam  on  being  placed  near  the  fire. 

14.  All  powders  dose  shut  up  in  cupboards  collect  damp, 
so  as  to  stick  t<^ether  and  become  like  clods. 

15.  The  origin  of  springs  and  fresh  waters  from  tbe  earth  is 
supposed  to  be  the  copulation  and  condensation  of  the  ur  shat 
up  in  hollows  of  the  earth ;  especially  of  mountains. 

16.  Mists  are  imperfect  condensations  of  the  air,  being  com- 
pounded of  a  very  laige  portion  of  air,  and  a  small  one  of 
watery  vapour.  In  winter  these  occur  on  a  change  of  weather 
fhim  frost  to  thaw,  or  vice  mrsd,  in  summer  and  spring  they 
are  caused  by  the  expansion  of  the  dew. 

laluDcUon.  1.  As  the  converaiou  of  air  into  water  would 
be  very  usefol,  all  instances  which  tend  thereto  should  be 
carefully  examined.  And  amtnig  other  things  it  should  be 
determined  whether  the  exudations  of  marbles  and  the  like 
in  south  winds  and  wet  weather  are  mere  condenaationa  oi 
the  air  refiected  by  the  hardness  and  polished  surface  of  the 
stones,  like  breath  on  a  mirror ;  or  whether  they  partake  at 
all  of  the  juice  and  internal  pneumatic  substance  of  the 
stone. 

2.  Trial  may  be  made  by  laying  a  linen  cloth  or  piece  of 
wool  on  the  stone;  for  if  then  also  the  stone  exudes,  die 
exudation  is  partly  owing  to  an  internal  cause. 

Speculation. 
That  the  air  itself  in  the  ui^)er  regions  is  turned  into  water 
is  a  necessary  conclusion  from  the  conservation  of  things.  Fw 
it  is  most  certain  that  the  moisture  of  the  sea  and  land  is  bimed 
into  pure  lur  after  it  has  by  time,  association,  and  a  plenary 
rarebotion  completely  thrown  off  the  nature  of  vapours.  Thnv- 
fore  if  there  were  no  reciprocation,  that  is,  if  the  air  in  its  turn 
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were  not  sometimes  changed  into  water  aa  watet  is  into  air, 
the  supply  of  vapours,  which  remain  new  and  imperfectly 
mised,  would  not  be  sufficient  for  nuns  and  showers  and  the 
renewd  of  speciee ;  but  there  would  be  intolerable  droughts, 
ccnfli^ration,  violent  winds,  and  swellings  of  the  ur  from  the 
perpetual  multiplication  of  the  air. 

17.  In  the  freezing  of  water  the  whole  body  does  not 
diminish  in  size,  but  rather  swells.  Yet  there  is  a  maoifeat 
condensation  in  tbe  parts;  so  that  cracks  and  sepuatlons  are 
Ken  in  the  body  of  the  ice.  Sometimes  likewise  (if  the  tat  get 
in)  hurs  and  threads  and  flowers  gradually  appear.  Bat  ice 
floats  in  water ;  so  it  is  mamfeet  that  the  condensation  is  not 
in  tbe  whole. 

18.  Wiae  freezes  slower  than  water;  spirit  of  wine  not 
atalL 

19.  Aquarfortie  and  quicksilver,  I  believe,  do  not  freeze. 

20.  Oil  and  fat  freeze  and  are  condensed,  but  not  so  as  to 
become  hard. 

21.  Frost  binds  np  the  earth  and  makes  it  dry  and  hard. 

22.  The  poet  says  of  the  northern  r^ons  that  bronze 
vessels  crack  tiiere,  and  robes  become  stiiE' 

23.  And  this  likewise  happens  in  wooden  tables,  especially 
where  the  pieces  are  glued  together. 

24.  Nfuls  also  are  stud  by  the  contraction  of  cold  to  fall  out 
of  walls. 

25.  The  bones  of  animals  become  more  brittle  in  frost ;  so 
that  at  such  times  they  are  more  easily  broken  and  more  hardly 
cured.  In  a  word,  all  hard  bodies  are  made  more  fra^e  by 
cold. 

26.  Waters  or  jiuces  are  manifestly  condensed  into  shining 
or  erystalline  stones ;  as  may  be  seen  in  subterranean  caverns 
in  rocks,  where  drops  of  many  shapes  (like  icicles),  but  fixed 
and  stony,  are  found  hanging,  having  been  congealed  in  their 
slow  and  gradual  fall.  But  whether  the  matter  of  them  bo 
entirely  water  or  the  natm^  juice  of  the  stone  (or  at  least  a 
mixture  thereof)  b  doubtful ;  especially  as  gems  and  crystals 
often  rise  and  grow  up  on  hare  rocks  (which  cannot  be  attri- 
buted to  water  adhering  to  them),  and  do  not  &11  or  hang  down- 
wards. 

'  Tlrg.'Oeorc.  IIL  M3. :  — bisque  dlttlllunt  vulgo,  TCiteiqne  rigucnnl. 
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27.  Clay  is  nuiufeBtly  oondeoBed  into  stone ;  u  appeui  in 
cerbun  lai^e  stones  mode  ap  of  small  pebbles,  which  sre  ^ued 
together  in  the  interstices  of  the  pebbles  by  a  stony  matter 
veil  polished,  and  as  hard  as  the  pebbles  themselves.  But  thu 
condensation  does  not  seem  to  he  canaed  by  the  cold  of  Ha 
earth,  but  by  assimilation,  whereof  I  will  speak  presently. 

28.  Hiere  are  some  waters  whicJi  condense  wood  and  (u 
they  say)  straws  and  the  like  into  a  stony  matter,  k  that  the 
part  of  the  body  which  is  under  water  is  stone,  and  the  part 
above  remains  wood,  and  all  in  the  same  body.  And  this  I 
have  myself  seen.  Inquire  more  carefully  into  this,  as  it  may 
shed  a  considerable  light  on  the  practical  part  <^  oondensatioii. 

iDjuDcuoB.  It  is  probable  Uiat  metidlic  waters,  by  reaioa 
of  the  density  which  they  have  contracted  from  metals,  may 
have  a  petrifying  nature.  Make  trial  of  this  hy  stmrs, 
thick  leaves,  wood,  and  the  like.  But  I  judge  that  you 
should  take  those  metallic  waters  wliic^  are  made  by  frequent 
washing  and  quenching  rather  than  by  solution  of  metalB, 
lest  the  strong  and  corrouve  waters  should  hinder  oondenn- 
tion. 

29.  In  China  diej  make  artificial  mines  of  porcelain  by 
burying  (several  fathoms  deep)  a  certain  mass  of  proper  and 
prepared  cement ;  which  after  Ijdng  buried  for  about  forty 
years  is  tamed  into  porcelain.  And  these  nunes  are  tiaiuniitted 
as  an  inheritance  irom  father  to  son.* 

30.  I  have  heard  as  an  approved  fact  that  an  egg  which  liad 
long  lun  at  the  bottom  of  a  moat  was  found  completely  tamed 
into  stone,  with  the  colours  of  the  white,  yolk,  and  shell  perfect 
and  distinct;  but  the  shell  was  broken  in  different  places,  and 
shining  in  small  grains. 

31.  I  have  often  heard  of  the  conversion  of  the  white  of  ui 
egg  into  a  stony  matter ;  but  I  cannot  speak  for  the  truth  of 
the  thing  or  the  manner  of  doing  it. 

32.  It  is  certain  that  flame  when  it  is  extinguished  ia  tnmed 
into  something ;  namely,  an  after-fume,  which  is  itself  tuined 
into  soot.  But  a  more  careful  inquiry  should  be  made  concern- 
ing the  flames  of  spirit  of  wine  and  such  like  exhalations,  to 
see  into  what  kind  of  body  they  are  condensed,  and  what  u 
thoir  after-exhalation.  For  it  does  not  appear  to  be  fuligioovBt 
as  in  flames  from  oily  bodies. 

■  Ifarco  Polo,  li  77. 
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Aim  so  much  for  the  contractiona  of  bodies  by  actual  cold, 
whether  it  be  io  the  air,  or  in  waters  and  liquids,  or  in  flame ; 
titd  likewise  whether  it  be  a  simple  contraction,  or  a  restora^ 
tioD,  or  a  coagulation  and  conrereion.  Next  comes  the  action 
which  is  opposed  to  dilatation  b;  potential  heat ;  namely,  coq- 
tnetion  ttj  potential  odd. 

TluSUiory. 
cormAcnoNs  op  bodies  bt  potehtiai.  cold. 

1.  As  the  medicinal  tables  of  secondary  qualities  are  to  be 
coDsalted  for  the  inquiry  of  potential  heat,  so  in  like  manner 
are  they  to  be  consulted  for  that  of  potential  cold.  And  in 
them  espetual  notice  is  to  be  taken  of  aatringeucy,  repercussion, 
obBtmction^  inspissation,  and  stupefaction. 

2.  Opium,  henbane,  hemlock,  nightshade,  mEuidrake,  and  the 
like  narcotics  manifestly  condense  the  spirits  of  animals,  turn 
them  into  tliemselTes,  choke,  and  deprive  them  of  motion. 
Bnt  nuke  trial  whether  they  have  any  effect  upon  dead  bodies, 
by  steeping  flesh  in  their  juices  (to  see  if  any  blacknesa  or 
gimgrene  be  produced);  or  by  steeping  seeds  and  kernels 
therm  (to  aee  if  it  will  kill  them,  and  stop  their  growing) ;  or 
by  smearing  tlie  top  of  a  thermometer  on  the  inside  with  th^ 
jnices  (to  see  if  they  in  any  way  contract  the  ur). 

3.  In  the  West  Indies  there  are  found,  eyen  in  sandy  deserts 
Kod  very  dry  places,  large  canei,  which  at  every  joint  or 
knuckle  yield  a  good  supply  of  firesh  water,  to  the  great  con- 
venience of  travellers.' 

4.  They  say  that  in  one  either  of  the  Azores  or  the  Canary 
Islands  there  is  a  tree  from  which  water  perpetually  drops, 
and  further,  that  a  dewy  cloud  is  always  hanging  over  it.*  Now 
it  would  be  worth  knowing  whether  there  be  found  in  any 
vegetable  a  potential  coldness  sufficient  to  condense  air  into 
water.  Make  diligent  inquiry  therefore  of  this.  Bnt  I  rather 
think  that  these  are  only  the  jointed  canes  whereof  I  spoke. 

5.  Upon  the  leaves  of  some  trees  (as  the  oak)  which  are  of 
close  texture,  and  do  not  suck  in  or  retun  moisture,  there  are 
found  with  us,  espedaUy  in  the  month  of  May,  ewectdens  like 
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miuinft,  called  honejr-dews ;  bat  whetlier  diere  be  any  power  of 
concoction  in  the  leaves,  or  wbether  it  be  that  they  only  einlj 
receive  and  retain  the  dew,  doea  not  i^pear. 

6.  There  !a  scarce  any  body  in  which  potential  cold  is  K 
conepicuouB  aa  nitre.  -  For  as  spices  and  other  bodies  h&ve  a 
heat  perceptible  to  the  tongue  or  palate  (though  not  to  the 
touch),  BO  Ukewise  nitre  has  a  cold  perceptible  to  the  ton^e  or 
pahtt«,  greater  than  that  of  house-leek  or  any  of  the  coldest 
plants.  Therefore  nitre  seeou  a  fit  subject  to  try  the  virtne  of 
potential  cold.    On  this  point  take  the  following  injunction :  — 

[njimctioo.  Take  a  enutll  bladder  of  as  fine  a  skin  as  poe- 
sible.  Inflate  it  and  tie  it  up;  steep  it  in  nitre  for  some 
days ;  then  take  it  out  and  look  if  the  bladder  be  at  all 
shrunk.  If  it  be  so,  you  may  know  that  the  cold  of  the 
nitre  has  contracted  the  air.  Make  the  same  experiment  by 
steeping  the  bladder  in  quicksilver.  The  bladder  should  be 
held  fast  by  a  string,  to  keep  it  down  without  pressing  it 

7.  Take  an  ointment  of  roses  or  the  tike,  and  pour  some 
vinegar  into  it ;  so  far  from  the  vinegar  making  the  ointment 
more  liquid,  it  will  on  the  contrary  make  it  more  hard  and 
solid. 

To  the  action  of  dilatation  by  embracing  is  opposed  that  of 
contraction  by  flight  and  antiperistaeie.  For  as  bodies  open 
themselves  on  every  die  to  such  as  are  pleasant  and  frieodlf 
to  them,  and  advance  to  meet  them,  so  when  they  fall  in  with 
such  BB  are  odious  and  hostile,  they  fly  from  them  on  all  iHea, 
and  compress  and  contract  themselves. 

The  History. 

THE  CONTEACTI0N8  OP   BODIES  BY  PLIGHT  AVD 
ANTIFEBISTABIS. 

1.  The  heat  of  fire  seems  to  be  somewhat  condensed  by 
antiperi stasis,  and  to  become  fiercer,  as  in  frost. 

2.  On  the  other  hand,  in  the  torrid  zone  cold  seems  to  be 
somewhat  condensed  by  antiperistasis ;  so  that  if  any  one  take 
shelter  under  a  tree  from  the  rays  of  the  sun,  he  immediately 
shivers  with  cold. 

3.  This  operation  of  contraction  by  antiperistaas  a  attri- 
butedf  and  not  altogether  wrongly,  to  the  middle  t^w  of  the 
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air,  where  tbe  nature  of  cold  collects  and  nnltes  itself,  avoiding 
the  direct  raja  of  the  eon  irom  above,  and  tlie  reflected  tvljb 
from  ihe  earth  below.  And  hence  it  is  that  there  are  great 
coudenentions  of  rain,  snow,  hajl,  and  the  like  in  those  parts.* 

4.  It  may  be  with  reason  doubted  whether  opium  and  nar-  ■ 
colics  produce  stupefaction  by  potential  cold,  or  by  the  flight 
of  the  epirits.  For  opium,  from  it«  strong  smell,  its  bittemeaaj 
its  sudorific  power,  and  other  signs,  seems  to  have  hot  parts. 
But  OS  it  emits  a  vapour  unfriendly  and  hateful  to  the  spirits,  it 
pots  them  to  flight  on  all  ndes,  whereby  they  are  coagulated 
and  BuflTocated. 

TramituM. 

To  the  action  of  dilatation  by  assimilation  and  converraon 
into  a  rarer  body  is  opposed  the  action  of  contraction  by  as- 
umUation  and  conversion  into  a  denser  one.  I  mean  when  this 
is  done  not  by  cold  either  actual  or  potential,  but  by  the  power 
of  a  more  active  body  to  multiply  itself  upon  one  that  is  more 
passive.  But  assimiUtion  to  a  dense  body  is  not  so  common, 
and  far  less  powerful  than  assimilation  to  a  rare  body ;  because 
dense  bodies  are  more  sluggish  and  indolent  for  the  work  of 
as^milation  than  rare  bodies. 

2%!  Hiitory. 

CONTBACTIOKS  OF  BODIES  BT  ASSIHILATIOK  OB  CONTEBSIOlf 
INTO   A  DENSER  BODT. 

1.  I  observed  above  that  clay  amidst  email  stones  is  con- 
densed into  a  etony  matter. 

2.  The  sides  of  casks  condense  the  lees  of  wine  into  tartar. 

3.  Teeth  condense  the  tlungs  which  adhere  to  them  from 
chewing  food,  and  the  moisture  of  the  mouth,  into  scales, 
wluch  may  be  scraped  and  cut  off;  but  these  are  as  hard  as 
the  teeth  themselves. 

4.  All  hard  and  solid  bodies  condense  some  part  of  the 
liquids  that  adhere  to  them  both  at  the  bottom  (where  they 
adhere  most)  and  also  on  the  sides. 

5.  Whatever  aliments  are  converted  into  a  body  denser  than 
the  body  of  the  aliment  itoetf  (as  the  meat  and  drink  of  ani- 
mals are  converted  into  bone,  skull,  and  horo)  are  manifestly 
condensed  in  the  asfiimilatioQ. 


>  AiW.  KttMir.  L  IS. 
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Tratuitam. 


To  the  action  of  dilatation  by  external  violence,  either  with 
or  f^aiost  the  desire  of  the  body  dilated,  is  opposed  the  action 
of  contraction  by  a  Itfce  external  violence,  when  bodies  are 
placed  by  those  things  which  act  upon  them  tuider  the  neccasity 
of  yielding  and  compresung  themselves. 


TkeBUtmy. 

COin-BACTIOMS     OF     BODIES     CAUSED     BT     ESTEBNAI. 
TIOLENCB. 

1.  Air  easily  bears  some  condensation  from  violence  or 
external  compreeuoo ;  but  it  does  not  endure  much ;  as  is 
shown  in  the  violent  force  of  winds  and  in  earthquakes. 

2.  Take  a  wooden  bowl,  invert  it,  and  put  it  into  water, 
forcing  it  down  perpendicularly  with  the  hand.  It  will  carry 
ur  with  it  down  to  the  very  bottom,  and  will  not  take  in 
any  water  except  a  little  about  the  edges,  as  will  appear  from 
the  colour  of  the  wetted  wood.  Now  juet  so  much  and  no 
mOTe  was  the  condensation  or  compresuon  of  the  ur.  This 
was  remarkably  shown  in  the  invention  of  the  diving-bell, 
which  was  this.  A  large  concave  vessel  filled  with  ur  was 
pressed  down  Into  the  water.  It  stood  on  three  feet,  made  of 
metal,  and  thick,  that  it  might  be  better  sunk ;  the  feet  being 
not  BO  high  aa  a  man.  When  the  divers  wanted  to  take  breath 
liiey  stooped,  put  their  heads  into  the  vessel,  and  breathed. 
By  a  repetition  of  this  process  they  continued  their  work  for 
some  time ;  till  the  air,  which  escaped  in  small  quantities 
every  time  the  head  was  inserted  into  the  vessel,  was  diminished 
almost  to  nothing. 

3.  Yon  may  ascertain  and  calculate  the  amount  of  condensa- 
tion which  the  air  will  willingly  admit  of,  in  this  way.  Take 
ar  basin  full  of  water ;  put  into  it  a  globule  of  metal,  or  a 
atone,  which  will  setUe  at  the  bottom.  Place  a  bowl  over 
this  globule,  either  made  of  metal  so  as  to  sink  of  iteelf,  or 
forced  down  with  the  hand.  If  tiie  globule  be  so  small  (hat 
the  air  will  willingly  admit  of  condensation  enough  to  take  the 
globule  within  the  bowl,  it  will  condense  itself  quietly,  and 
there  will  be  no  otbss  motioo ;  but  if  the  globule  be  larger 
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than  the  ur  can  well  'bear,  the  ur  will  reaei,  raise  up  one  ude 
of  the  bowl,  and  escape  in  bubbles. 

4.  You  will  likewise  see  from  the  compresraon  of  a  bladder 
Low  &T  it  may  be  compreseed  without  bursting  ;  or  again  from 
a  pair  of  bellows,  first  opened  and  then  sealed  up ;  the  valve 
having  been  first  shnt.  With  respect  to  the  condensation  of  water 
I  made  the  following  experiment.  I  had  a  leaden  globe  made, 
with  veiy  tluck  ^dea,  and  a  small  hole  at  the  top.  Tlus  globe 
I  filled  with  water,  and  then  soldered  up  the  hole  (as  I  remem- 
ber) with  metaL  I  then  forcibly  compressed  the  globe  at  the 
two  oppoute  sides,  first  with  hammers  and  afterwards  ^th  a 
powerful  pressing-machine.  Ifow  when  this  flattening  had 
diminished  the  capacity  of  the  globe  by  about  an  eighth  part, 
the  water,  which  had  borne  so  much  condensation,  would  bear 
no  more ;  the  water  admitted  of  no  greater  coudensatjou ;  but 
on  being  further  squeezed  and  compressed  it  exuded  from 
many  parts  of  the  solid  metal,  like  a  small  shower. 

5.  All  violent  motion,  as  they  call  it,  such  as  that  of 
ballets  irom  guns,  arrows,  spears,  machines,  and  many  other 
things,  is  produced  by  the  preternatural  compression  of  bodies 
and  their  efforts  to  restore  themselves ;  which,  when  they  cannot 
do  on  the  instant,  they  shift  their  place.  For  solid  things, 
especially  if  they  are  hard,  sobmit  very  unwillingly  to  further 
compression.  Bat  the  inquiry  of  this  matter  I  refer  to  the 
title  of  Motion  of  Liberty.  For,  aa  I  have  often  sud,  the 
present  title  of  Dense  and  Bare  only  gleans  the  eats,  and  does 
not  reap  the  crop. 

6.  The  more  rarefied  bodies  are,  the  more  easily  do  they  con- 
tract themselvcB  at  first ;  bnt  if  they  be  compressed  beyond 
their  limits,  the  more  powerfully  do  they  restore  themselves,  as 
is  shown  is  flame  and  confined  air. 

7.  Flame  simply  compressed  (though  it  be  without  a  blast, 
OS  in  gunpowder)  is  yet  made  more  furious ;  as  may  be  seen  in 
reverberatory  fiimaces,  where  the  flame  is  checked,  confined, 
repelled,  and  curved. 

Adacaukm.  To  dilatation  by  difiuraon  no  re<»procal  action 

is  opposed;  because  bodies  diffused  are  not  united  in  mass 
again,  except  by  being  melted  blether ;  as  in  the  restoration 
of  metals,  of  which  I  have  spoken  above. 
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There  ia  Ulceviae,  perhaps,  aootlier  kind  of  contraction  of 
bodies,  not  reciprocal,  but  poutire  and  bj  itself.  For  I  judge 
that  in  the  solution  of  bodies  by  liquids,  as  in  the  solution  of 
metals,  gums,  sugar,  and  the  like,  the  body  is  to  a  certun 
extent  received  into  the  liquid;  and  yet  the  liquid  is  not 
dilated  or  expanded  in  proportion  to  the  amount  of  body 
received.  And  if  tius  is  the  case,  there  must  be  some  coodeQBi- 
tion,  for  there  is  more  body  in  the  same  space.  Cert^nly  in  the 
solution  of  metals,  if  the  water  has  once  received  as  much  as  it 
will  bear,  it  dissolves  no  more,  and  has  no  further  operation. 
Kow  Uiis  condensation  (if  Uiere  be  any  such)  I  may  call  con- 
traction  of  bodies  by  saturation. 

iKjuDctioo.  Compress  ashes  as  dose  as  you  can,  and  pour 

water  upon  them ;  and  observe  carefully  how  much  less  tliey 

are  in  bulk,  after  they  have  token  in  the  water,  thou  they 

were  before  when  mixed  with  air. 


Obteroatiom. 

The  efficients  of  the  dilatation  of  bodies,  as  revealed  in  tbe 
foregoing  inquiry,  are  nine  in  number.  1.  Keception  within, 
or  admission  of  a  foreign  body.  2.  Expansion,  natural  or  pT»> 
tematural,  of  the  native  spirit.  3.  Fire  or  external  actual  heat; 
or  even  remission  of  cold.  4.  External  potential  heat,  or 
auxiliary  spirits.  5.  Liberation  of  the  spirits  from  the  bondd 
of  the  parts.  6.  Assimilation  by  the  predominance  of  a  rarer 
body  which  is  more  acUve.  7.  Embracing,  or  going  to  meet 
a  friendly  body.  6.  Distraction  through  external  violence. 
9.  Diffusion  or  levelling  of  the  parts. 

The  efficients  of  the  contraction  of  bodies  ore  eight.  1.  Ei- 
clusion  or  deposition  of  the  body  received.  2.  Shrinking  or 
contraction  of  the  parts  after  the  emission  of  the  spirit  3. 
External  actual  cold,  or  even  remlasion  of  heat.  4.  Extemil 
potential  cold.  5.  Flight  and  autiperistasis.  6.  Assimilation 
by  the  predominance  of  a  denser  body  which  is  more  active. 
7.  Compression  by  external  violence.  8.  Saturation,  provided 
such  a  thing  be. 
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The  actions  of  dilatation  hj  the  native  spirit,  by  liberation 
of  the  spirita,  and  by  difiueion ;  wid  again,  the  actions  of  con- 
traction by  afitringenoy ;  are  actione  without  reciprocals.  The 
other  actions  are  recifoocal. 

Dilatations  by  reception  within,  and  by  difiusion,  are  peendo-> 
dilatations ;  as  likewise  contractiona  by  exclusion  are  pseudo- 
contractions.    For  they  are  in  place,  not  in  substance. 

Expansion  by  fire  or  heat  without  separation  is  the  sunplest 
of  all.  This  takes  place  in  a  pure  pneumatic  body,  as  sir^ 
where  nothing  exhales  and  nothing  settles,  bot  there  is  a  mere 
dilataUoD,  and  that  with  a  considerable  increase  of  expandoa 
and  bulk.  Whether  there  be  anything  like  this  in  Bame ;  that 
is,  whether  flame  afler  the  expansion  of  the  first  kindling  (which 
is  great)  being  now  made  flame  (where  there  is  great  eagerness 
of  circninambient  bodies)  expand  Itself  still  farther;  is  difficult 
to  aecertain,  by  reason  of  its  quick  and  momentary  extinction; 
but  of  this  I  will  inquire  in  the  title  respecting  Flame.  Next 
to  this  dilatation  (in  point  of  umplicity)  is  the  expansiod 
which  takes  place  in  the  melting  of  metals,  or  in  the  soften- 
ing of  iron  and  wax,  and  the  like,  for  a  time,  beibre  anything 
becomes  volatile  and  ia  emitted.  But  this  dilatation  is  secret, 
and  takes  place  within  the  confines  of  the  integral  body, 
without  visibly  chan^ng  or  increasing  its  bulk.  But  aa  soon 
as  anything  b^ins  to  esctqw  in  any  body,  then  the  actions 
become  complicated,  partly  rarefying,  partly  contracting;  so 
that  those  contrary  ocUons  of  fire,  which  are  commonly 
obseired, 

Ai  the  Hme  fire  which  makes  the  soft  claj  hard 
Makes  lard  wax  soft,' 

are  based  on  this ;  that  in  the  one  the  sjnrit  is  emitted,  in  the 
other  it  is  detuned. 

The  condensation  which  is  caused  by  fire,  though  not  • 
paeado-condensation  (for  it  is  substantial),  ia  yet  rather  a  con- 
densation of  the  parts  than  of  the  whole.  For  certainly  the 
grosser  parts  are  contracted;  yet  so  that  the  whole  body  it 
rendered  more  hollow  and  porous,  and  of  less  wdght 

)  Tlis.EcIi«,*Ul.sa.:  — 

Llmiu  at  Uc  dnmcit,  ct  bw  at  ecra  UquMdV 
■aigol. 
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Prevmonat  Rnieg. 


1.  The  sum  of  matter  in  the  muTerse  !a  always  tlie  same; 
and  tliere  is  no  operation  rather  from  nothing  or  to  nothing. 

S.  Of  this  matter  tliere  iB  more  in  some  bodiea,  leu  m 
others,  in  tlie  same  space. 

3.  Abundance  and  scarcity  of  matter  constitate  tlie  notioiu 
of  dense  and  rare,  rightly  understood. 
.   4.  There  is  a  limit  of  dense  and  raze  which  cannot  be  passed, 
but  not  in  any  body  known  to  na, 

5.  There  is  no  Tacnum  in  nature,  ^tlier  collected  w  tnttr- 


fi.  Within  the  bounds  of  dense  and  rare  there  is  a  fold  of 
matter,  by  which  it  folds  and  unfolds  itself  without  creating  t 
vacuum. 

7.  The  di^renoea  of  dense  and  rare  in  known  tangible 
bodies  do  not  much  exceed  the  proportions  of  32  to  1. 

8.  The  difference  between  &e  rarest  tangible  body  and  the 
densest  pneumatic  body  is  100  to  1,  and  more. 

9.  Flame  is  rarer  than  ur,  oil  than  water. 

10.  Flame  is  not  rarefied  air,  nor  oil  rarefied  water;  bat 
they  are  plainly  heten^^eneons  bodies,  and  not  very  friendly. 

11.  The  Bjnritfl  of  vegetables  and  awimttla  are  breaths  ooat- 
pounded  of  an  ury  and  flamy  pneumatic  body,  as  Hidr  jnioes 
are  of  one  watery  and  oily. 

12.  Every  tangible  body  with  us  has  a  pneumatic  bodj  w 
spirit  united  and  inclosed  within  it 

13.  Sjnrits,  such  as  those  of  v^etahles  and  animals,  are  not 
found  at  lai^e  with  us,  but  attached  and  confined  in  the 
tangible  body. 

14.  Dense  and  rare  ore  the  proper  effects  of  heat  and  odd; 
dense  of  heat,  rare  of  cold. 

Ifi.  Heat  operates  on  pneumatic  bo£ea  by  nmple  ezpaouoa. 

16.  Heat  in  a  tangible  body  performs  two  operati<wsi  the 
pneumatic  pu^  it  always  dilates,  but  tJie  gross  part  it  smne- 
times  contracts,  sometames  relaxes. 

17.  Now  the  rule  thereof  is  this;  the  emission  of  tlie  sinrit 
contracts  and  indurates  tlie  body;  the  detention  of  the  sprit 
intenemtes  and  melts  it 
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16.  CoUiqnEtion  commences  widi  tihe  expansion  of  the  pneu- 
matic part  in  ihe  body;  but  otlier  dissolutions  commeace  with 
tlie  exponuon  of  the  gross  part,  setting  at  liberty,  the  operatioa 
of  the  pneumatic. 

19.  Next  to  heat  and  cold,  the  most  powerful  agents  for 
rarefaction  and  condensation  are  the  agreement  and  Sight  of 
bodies. 

20.  Bestoration  after  vidence  both  dilates  and  oondenses  in 
oppotddon  to  the  violence. 

81.  AsaimilatJon  both  dilates  and  condenses,  according  aa 
the  thing  assimilating  is  rarer  or  denser  than  the  tHing  ased- 
milated. 

22.  The  rarer  bodies  are,  the  greater  is  both  the  dilatatioD 
and  contraction  they  submit  to  from  external  Tiolence>  within 
certain  limita. 

23.  If  the  tendon  or  pressure  of  a  rare  body  exceed  the 
hounds  of  endurance,  rare  bodies  &ee  and  restore  themselTea 
more  forcibly  than  dense  ones,  because  they  are  more  active. 

24.  The  most  powerful  expanuon  is  that  of  ur  and  flame 
united. 

25.  Dilatations  and  oontraotioiiB  are  imperfect  when  resto- 
raUon  is  easy  and  at  hand. 

26.  Dense  and  rare  have  a  dose  connection  with  heavy  and 
light. 

27.  Man  is  scantily  supplied  with  the  means  of  otmdensation, 
by  reason  of  the  want  of  potent  cold. 

28.  Age  is  like  a  lambent  fire,  and  performs  the  work  of 
heat,  but  more  finely. 

29.  Age  brings  bodies  ntiier  to  putre&otion  or  dryness. 


Deiiderata  with  their  tuareMt  ApproximatumM. 

1.  Conversion  of  air  into  water. 

iir,  mumitimi     Springs  in  the  hollows  of  mountains.     Exu- 
dation of  stones.    Dew  formed  by  the  breath.     The  fleece 
upon  the  ndee  of  ships  (7).    Watery  meteors,  and  the  Uke. 
3.  Increase  of  w^bt  in  metals. 

.^pnutmohmt.    Convorsion  of  iron  into  copper.     Increase  of 
lead  in  cellare  (7).     Converuon  of  qoicfcsilver  into  gold  (?). 
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3.  Fetri&CIJon  of  eulli  and  oUier  re^^ble  or  animal  sab- 
stances. 

jfprtt^miiau:  Petrifjring  water.  Stones  made  ap  of  an  io- 
cnutation  of  Bmall  pebbles.  Crystal  icidea  in  caves.  Stones 
in  tite  kidneys,  bladder,  and  gall-bladder.    Scales  of  teeth. 

4.  YariooB  uses  of  the  motion  of  Natation  and  contractioit 
in  Ute  air  by  heat. 

Jmftm-uim:  The  thermometer.  Hero's  altar.  The 
musical  instrument  played  by  the  rays  of  the  son.  The 
device  for  imitating  the  ebb  and  flow  of  the  sea  and  liven. 

5.  Inteneralion  of  the  members  of  animals  by  a  proportionate 
heat  and  detention  of  the  spirit, 

jfrmnmiicKM.  Softening  of  iron.  Softening  of  wax.  All 
amalgamations.  His  pertains  to  the  renewal  of  yonth;  for 
all  moistening  besides  that  performed  by  the  detention  of 
the  native  spirit  seems  to  be  a  psendo-inteneration,  and  of 
little  effect;  ae  we  shall  see  under  its  own  title. 


Under  this  title  I  propose  few  denderata  an^ 
reminders  about  practice ;  for  tlie  matter  is  so  genentl  and 
extensive,  tliat  it  is  more  adapted  to  inform  the  ju^peot 
than  to  instruct  practice. 
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INQUIRY  RESPECTING  THE    MAGNET. 


The  magnet  attmcta  powder  of  prepared  steel,  snch  as  is  used 
in  medicinea,  aod  likewise  steel  reduced  by  calcinatioii  to  a 
my  fine  block  powder,  aa  strongly  as  crude  iron  filings ;  but 
oxide  of  iron,  wbich  is  an  artificial  rust  of  iron,  it  attracts  more 
slowly  and  feebly.  If  however  the  iron  be  dissolved  in  aqua- 
fortis, and  some  drops  of  the  solutioa  be  placed  on  a  flat  piece 
of  glass,  the  magnet  neither  draws  out  the  iron  nor  attracts  the 
water  in  which  it  is  dissolved. 

The  magnet  attracts  its  own  dust  in  the  same  way  as  iron 
filings;  and  very  small  pieces  of  a  magnet  will  attract  one 
another,  bo  as  to  hang  in  thin  lines  like  needles- 
Place  the  magnet  at  such  a  distance  from  the  iron  that  it 
will  not  attract  it.  Put  between  them  a  cap  of  iron,  still 
keeping  the  same  distance,  and  the  m^net  will  attract  the 
iron ;  the  power  of  the  magnet  being  better  diffiieed  through 
the  iron  than  through  the  medium  of  the  air  alone, 

A  magnet  put  into  aqua-fortis,  and  left  there  for  several 
boun^  does  not  lose  its  power. 

A  magnet  rubbed  on  cloth  (as  we  do  with  amber),  or  on 
another  magnet,  or  warmed  at  the  fire,  is  not  increased  in 
power. 

One  magnet  has  much  more  virtue  than  another;  and  more- 
over if  it  be  touched  with  iron,  it  will  transmit  its  virtue  in  due 
proportion  to  the  amount  of  it;  the  virtue,  I  say,  not  only 
of  Teitidty,  but  likewise  of  simple  attraction.  For  if  you 
take  a  strong  magnet  and  touch  a  piece  of  iron  (say  a  knife) 
with  it,  and  then  touch  another  knife  with  a  weaker  magnet, 
you  wilt  see  the  iron  touched  by  the  stronger  magnet  attract 
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a  greater  weight  of  iron  than  that  touched  hj   the   weaker 
one. 

A  magnet  attracts  iron  at  an  eqoal  distance  through  lir, 
water,  wine,  and  oiL 

If  a  magnet  or  its  powder  be  immersed  in  aqna-forlia  no 
solution  at  all  takes  place,  as  happens  in  iron;  though  the 
magnet  appears  to  be  a  body  of  a  similar  substance  to  iron. 

The  powder  of  the  magnet  does  not  attract  oatoucfaed  iron, 
nor  touched  either ;  yet  the  powder  is  itself  attracted  hj  tooched 
iron,  and  sticks  to  it;   but  not  by  untouched.     So  that  the 
powder  of  the  magnet  appears  to  retiun  its  pasnve  virtoe  in  . 
some  degree,  but  not  its  active. 

A  needle  which,  laid  on  a  flat  surface,  is  not  attracted  by 
the  magnet  by  reason  of  its  weight,  wiD,  if  placed  on  the 
bottom  of  a  glass  turned  np,  so  that  it  hangs  over  at  each  ude, 
be  attracted ;  a  fact  which  I  think  the  more  deserving  of  men- 
tion, because  something  of  this  kind  may  have  given  rise  to 
the  idle  story  that  adamant  hinders  the  power  of  the  magnet 
For  place  a  needle  upon  a  small  piece  of  adamant  cut  into  a 
square,  with  a  magnet  near,  but  not  near  enough  to  draw  it, 
yet  it  will  tremble.  But  this  trembling  is  not  the  prevention 
of  motion,  but  the  motion  itself. 

A  magnet  attracts  touched  iron  &r  more  vigorously  than 
untouched ;  so  that  the  iron,  which  untouched  is  not  attracted 
at  a  given  distance,  will,  if  touched,  be  attracted  at  thrice  that 
distance. 

Ko  iron  or  metallic  matter  is  extracted  &om  the  magnet  by 
fire,  or  any  known  means  of  separaHon. 

A  magnet  is  not  dissolved  in  nitro-muriado  acid  any  more 
dun  in  aqua-fortis. 

A  magnet  put  into  a  crucible,  yet  without  any  flame,  is 
diminished  much  in  weight,  and  inunensely  in  power,  so  aa 
scarce  to  attract  iron. 

A  mngnet  hardly  turns  liquid,  but  yet  it  changes  its  shape 
a  little,  and  becomes  red  hot  as  iron. 

A  magnet  burnt  whole  retains  its  pasave  power,  so  as  to 
cling  to  another  magnet ;  bat  almost  loses  its  active  power  of 
attracting  iron. 

A  magnet  burnt  in  a  crucible  emits  a  fume,  though  it  be 
scarcely  visible,  which  will  somewhat  whiten  s  sheet  of  brass 
laid  over  it ;  as  likewise  do  metals. 
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A  magnet  ia  the  process  of  burning  penetratea  through  the 
crucible,  and  that  too  whether  it  be  broken  outude  or  inside, 
which  makes  it  shine  with  brilliancy. 

All  agree  that  if  a  magnet  be  burned  to  auch  an  extent  as  to 
throw  out  a  lurid  and  sulphureous  flame  it  entirely  loses  its 
virtue,  and  never  afterwards  recovers  it,  though  it  be  cooled 
in  a  position  south  and  north ;  an  operation  which  gives  virtue 
to  bricks,  and  renews  the  power  of  magnets  not  completely 
burnt. 

An  experiment  has  been  made  with  magnetised  iron,  and 
likewise  with  the  magnet  itself,  placed  on  the  top  of  St.  Paul's 
in  London  (one  of  the  highest  churches  in  Europe),  to  see 
whether  their  attractive  power  was  diminished  In  consequence 
of  their  distance  from  the  ground;  but  there  was  no  difference 
at  all. 
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LIGHT  AND  LUMINOUS  MATTER. 


L   The  Table  of  PrtHnce. 

Obsebte  first,  all  bodies  of  every  kind  which  generate  light ; 
as  BtarB,  fiery  meteors,  flame,  wood,  metals,  and  other  bodies 
ignited,  sngar  in  scraping  and  breaking,  the  glowworm,  spray 
of  salt-water  beaten  and  thrown  about,  the  eyes  of  some 
animals,  some  kinds  of  rotten  wood,  a  great  mass  of  snow. 
The  tat  itself  may  perhapa  have  a  feeble  light  suited  to  the  eyes 
of  those  animals  which  see  at  night.  Iron  and  tin  when  pnt 
,  into  aqm^fortis  for  solution  boil  up,  and  without  any  fire  con- 
ceive a  strong  heat ;  but  whether  they  emit  any  light  is  a  point 
for  inquiry.  The  oil  of  lamps  sparkles  in  hard  frosts ;  on  a 
clear  night  a  feeble  light  is  sometimes  visible  about  a  sweating 
horse;  and  sometimes  likewise,  though  seldom,  about  men's 
hair,  in  the  shape  of  a  small  lambent  flame ;  as  happened  to 
Lucius  Marcius  in  Spiun.'  A  woman's  stomacher  was  lately 
observed  to  shine,  but  only  on  being  rubbed ;  this  however  had 
been  dyed  green,  a  dye  in  which  alum  is  an  ingredient,  and  it 
slightly  crackled  while  it  glittered.  Inquire  whether  alum 
glitters  on  being  scraped  or  broken ;  but  I  suppose  it  requires 
a  stronger  fracture  than  sugar,  as  being  a  more  stubborn  body. 
Some  stockings  have  been  observed  to  shine  on  being  polled 
off,  either  from  sweat  or  alum  dye.     Other  instances. 

IL  The  Table  of  Absence  in  the  next  Degree. 

Observe  likewise  what  those  bodies  are  which  do  not  emit 
light,  and  yet  have  a  great  resemblance  to  those  which  do. 
Boiling  water  gives  no  light ;  neither  does  ur  though  violently 
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heatetl.     Mirrora  and  diamonds,  whicli  reflect  light  ao  wonder- 
fully, give  none  of  their  own.     Other  inBtancea. 

Observe  likewise  accurately  in  this  kind  of  mataacefl  req>ect- 
ing  those  thaf  are  migratory,  that  is,  where  light  is  present  and 
absent,  as  it  were  in  passii^.  An  ignit«d  coal  ^ves  light, 
hut  if  it  be  strongly  compressed  it  at  oncfl  loses  it.  The 
crystalline  moisture  of  the  glowworm,  at  the  death  of  the 
worm,  though  broken  and  divided  into  parts,  retains  its  light 
for  a  short  time ;  hut  this  soon  diea  away.     Other  instances. 

III.  The  Table  of  Degree$. 

Observe  the  liferent  intensitiee  and  Tihrations  of  different 
kinds  of  light.  "The  flame  of  wood  endta  a  strong  light ;  tlie 
flame  of  spirit  of  wine  a  weaker ;  &e  flame  of  coals  lluntHighly 
ignited  one  very  dusky  and  hariUy  visible.     Other  instaooes. 


IV.  Colourt  of  Light. 

Observe  conceroing  the  ct^urs  of  light,  what  kinds  there 
are,  and  what  noL  Some  of  the  stan  are  white,  some  bri^t,  , 
some  reddish,  and  some  lead-coloured.  Common  flames  are 
generally  saflron-coloored,  and  among  them  celestial  corusca- 
tions and  the  flames  of  gunpowder  are  most  inclined  to  white- 
ness. The  flame  of  sulphur  is  a  beautiM  blue.  ScHne  bodies 
have  purple  flames.  Ko  green  flames  are  yet  discovered ;  the 
most  inclined  thereto  is  the  light  of  the  glowworo.  If  either 
are  there  scarlet  flames.  Ignit«d  iron  is  reddish,  and  when 
more  inteosely  ignited,  whitish.     Other  instances, 

V.  ReJUctiont  of  Light, 

Observe  what  bodies  reflect  light ;  as  mirrors,  waters,  poHabed 
metals,  Ae  moon,  and  precious  stones.  All  liquid  bodies  and 
such  as  have  a  very  smooth  and  polished  surface  have  some 
brightness ;  hut  brightness  is  a  small  degree  of  luminosi^. 

Observe  carefully  whether  the  light  of  one  lu<ud  body  can 
be  reflected  by  another ;  ae  if  ignited  iron  be  taken  and  exposed 
to  the  sun's  rays.  For  the  reflections  of  light  are  reflected 
again  from  mirror  to  mirror,  though  they  become  gradually 
ftunter  and  weaker.     Other  instanoes. 
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VL  Multiplications  of  Light. 

Obserre  the  maltiplicatioD  of  light,  aa  by  mirrors,  perspec- 
tire  glBSses,  and  the  like,  hj  which  light  may  he  hrooght  to  a 
focus,  thrown  to  a  diafance,  or  rendered  more  subtle  and  better 
suited  to  distinguish  Tisible  objects ;  as  we  see  punters  place  a 
glass  of  water  before  the  candle. 

Obseire  likewise  whether  all  bodies  when  they  are  in  large 
qtumtities  do  not  reflect  light.  For  light  (It  may  be  believed) 
either  passes  through  or  is  reflected.  Whence  the  moon,  though 
it  be  an  opaqae  body',  may  yet  reflect  light  hy  reason  of  its 
magnitude. 

Observe  likewise  whetlier  an  ^gr^ation  of  lucid  bodies 
multiplies  light.  In  the  case  of  bodies  equally  lucid  this  can- 
not be  doubted.  But  inquire  whether  s  light  which  is  com- 
pletely overpowered  by  a  greater  light,  so  aa  to  be  do  longer 
visible  of  itself,  does  not  yet  add  some  light.  All  bright  bo> 
dies  also  contribute  some  light.  A  room  will  he  lighter  hung 
with  silken  stuff  than  with  woollen.  Light  ie  muJtiplled  Uke- 
wise  by  refraction ;  for  gems  that  are  cut  in  angles,  and  broken 
glass,  are  brighter  than  if  they  be  even.     Other  instances. 

VII.  Methods  of  overpoirerinff  Light. 

Observe  the  methods  of  overpowering  light;  as  by  the 
superiority  of  a  greater  light,  the  grossness  and  opacity  of 
mediums.  Certtunly  the  sun's  rays  directed  on  a  flame  of 
fire  make  the  flame  appear  as  a  white   smoke.      Other  in- 


VIII.   Operatimu  or  Effects  of  Light. 

Observe  the  operations  or  effects  of  light,  which  are  few  in 
number  and.  have  little  power  to  alter  bodies,  especially  solid 
ones.  For  light  above  all  things  generates  itself,  but  other 
qualities  sparingly. 

Light  cert^nly  somewhat  attenuates  the  air ;  it  is  pleasant 
to  the  apirit«  of  animals,  and  exhilarates  tbem;  it  revives  the 

'  EHantMt  futrll  earpuM  apactm  li  the  reading  botb  of  Sawlcj'a  copy  ind  Omter'a, 
IT  It  be  comet,  tbe  cbuue  muit  be  ondentimd  u  ptrenthptlaJ  :  ••  wbrDce  tbe  moan 
(thM^  tbiC  Indeed  ti  ui  oputuc  bodr)  "uy  poatibly  reflect  Ugbt  by  msoo  of  lli 
•aigaEtodc  alone."     It  leems  marc  likely  however  that  Buon  meant  to  write  mow 
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fading  nys  of  all  colours  and  visible  objeote.     For  all  cotonr 
b  the  broken  image  of  ligbt.     Other  instances. 

IX.  CoTitinuance  of  Light. 
Obserre  tbe  continuance  of  ligbt,  which  appears  to  be  mo- 
mentary. For  light,  though  it  has  continued  in  a  room  many 
hours,  does  not  light  it  any  more  than  if  it  had  been  tbere  only 
SBecond;  whereas  in  heat  and  other  things  it  is  otherwise. 
For  both  the  former  beat  continues  and  a  new  one  is  superadded. 
And  yet  tbe  twilight  ie  tliought  by  some  to  proceed  in  smnc 
degree  from  the  temmns  of  light 

X.   Wajft  and  PoMieige*  of  lAght. 

Observe  carefully  tiie  ways  and  passages  of  ligbt.  Light 
spreads  all  round ;  but  inquire  whether  it  at  the  same  time 
ascend  a  tittle,  or  whether  it  spread  equally  upwards  and 
downwards.  Light  itself  generates  light  all  round ;  so  Ihat 
wben  tbe  body  of  light  is  not  visible  by  reason  of  tbe  inter- 
po^tion  of  some  screen,  yet  the  ligbt  itself  illuminates  all 
things  round  it,  except  those  wbich  lie  under  tbe  shade  of  that 
screen.  And  even  these  objects  are  somewhat  illumioated  by 
tbe  light  diffused  around ;  for  they  will  be  much  better  seen 
than  if  there  were  no  ligbt  at  all.  Therefore  the  visible  body 
of  any  lucid  body  and  light  itself  seem  to  be  different  tbiugs. 
Light  does  not  penetrate  bodies  fibrous  and  of  an  unequal 
texture ;  yet  it  ie  not  hindered  by  the  solidity  of  hardness,  as 
we  see  in  glass  and  the  like.  Therefore  a  etnugbt  line  and 
pores  not  lying  croesways  alone  seem  to  transmit  light. 

Light  is  best  conveyed  by  the  tar;  and  tbe  purer  the  wr  is 
tbe  better  does  it  transmit  light.  Inqiure  whether  tight  is 
conveyed  by  the  body  of  the  tax.  We  see  certainly  tbat  sounds 
ore  conveyed  by  the  winds,  as  you  can  hear  far  further  with 
the  wind  than  against  it.  But  inquire  whether  there  is  any- 
thing similar  in  light.     Other  instances. 

XI.   Trantparency  of  Lucid  Sodiea. 

Observe  likewise  the  transparency  of  lucid  bodies.  The 
wick  of  a  candle  is  seen  within  the  flame,  bat  through  laigtv 
flames  objects  are  not  visible.  Nay,  on  tbe  contrary,  all  trans- 
parency is  lost  in  an  ignited  body ;  as  may  be  seen  in  glas^ 
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which  on  being  ignited  ta  no  longer  transparent.  The  body  of 
the  air  is  transparent,  as  likewise  is  water;  bat  these  two 
transparent  bodies  when  mixed  in  snow  or  foam  lose  their 
transpareno;  and  acquire  a  kind  of  light  of  their  own. 


XII.  Affinitiei  and  Oppositions  of  Light. 

Obeerre  the  affinities  and  also  the  oppositions  of  light. 
With  r^;ard  to  its  generation,  light  has  affinity  principally  with 
three  things;  heat,  tenuity,  and  motion.  Observe  therefore 
their  anions  and  separations  with  respect  to  light,  with  the 
d^^es  thereof!  The  flame  of  spirit  of  wine  or  the  ignis  tatuus 
is  far  gentler  in  heat  than  ignited  iron,  but  stronger  in  light : 
glowworms,  the  spray  of  salt  water,  and  many  of  the  (hinge 
before  enumerated,  dirow  oat  light,  bat  are  not  hot  to  the 
touch.  Ignited  metals  are  not  rare  bodies,  yet  they  have  a 
strong  bent :  ur,  on  the  contrary,  is  one  of  the  rarest  of  bodies, 
yet  has  no  light.  Again,  air  and  winds  are  rapid  in  motion, 
but  yield  no  light :  whereas  ignited  metals  continae  sluggish 
in  motion,  and  yet  emit  light. 

In  the  affinities  of  light  which  relate  not  U>  the  generation, 
but  only  to  the  process  of  it,  there  is  nothing  so  closely  con- 
nected as  eonnd.  Observe  therefore  carefully  with  respect  to 
their  sympathies  and  antipathies.  They  agree  in  the  following 
points.  Light  and  sound  diffuse  themselves  all  round.  Light 
and  sound  travel  to  a  very  great  distance,  but  light  the  quick- 
est; as  we  see  in  guns,  where  the  light  is  seen  before  the 
report  is  heard,  althoagh  the  flame  comes  last.  Light  and 
Bonnd  admit  the  most  subtle  distinctions;  witness  articulate 
words  in  the  case  of  sound ;  all  the  images  of  visible  things 
in  the  case  of  light.  Light  and  sound  scarce  produce  or  gene- 
rate anything  except  in  the  senses  and  spirits  of  animals. 
Light  and  sound  are  easily  generated  and  quickly  vanish. 
For  it  must  not  be  supposed  that  the  sound  which  lasts  for 
a  time  after  the  striking  of  a  bell  or  chord  is  produced  by 
the  first  percusraon.  For  if  the  bell  or  chord  be  touched 
and  stopped,  the  sound  dies  at  once.  It  is  manifest  there- 
fore that  the  duration  of  the  sound  is  generated  by  succes- 
sion. Light  is  overpowered  by  a  greater  light,  as  sound  by 
a  greater  sound ;  &c. 

Their  differences  are  these : — Light  as  I  have  said  is  quicker 
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tluui  Boond.  Li^t  tmTeb  furtlier  than  sound.  Whether  I^t 
ie  conveyed  in  the  body  of  the  air,  like  sound,  ia  uncertain. 
Li^t  moves  only  in  a  atraight  line,  sound  obliquely  and  in 
any  way;  for  when  anything  is  seen  under  the  shadow  of  a 
screen,  it  is  not  to  be  supposed  that  the  light  itself  penetrates 
that  screen,  but  only  that  it  illnminatea  the  air  around  it; 
which  likewiae  somewhat  brightens  the  neighbouring  air 
behind  the  screen ;  whereas  a  sound  made  on  one  side  of  a 
wall  is  heard  without  much  diminution  on  the  other.  Sound 
likewise  is  heard  frfxa  within  a  solid  body,  though  more 
^nt;  SB  we  see  in  eonnds  within  the  bloodstone,  or  in 
bodies  struck  under  water;  whereas  light  in  a  solid  and 
untransparent  body  that  ia  stopped  on  all  sides,  is  not  seen  at 
alL  Lastly,  all  sound  is  generated  in  motion  and  a  manifest 
elision  of  bodies ;  but  %ht  not  so. 

For  the  oppositions  to  light,  unless  you  take  privations  to 
mean  oppositions,  there  are  none  that  occur  to  me ;  but  what 
is  moat  credible  is  that  slu^^hness  of  bodies  in  their  parts 
is  the  chief  enemy  to  light.  For  there  is  scarce  anything 
luminous  which  is  not  either  in  its  own  nature-  very  mova- 
ble, or  excited  by  heat  or  motion  or  the  vital  spirit.  Other 
instances. 

I  mean  always,  not  only  that  other  instances  are  to  be 
sought  for  (for  these  few  are  only  adduced  by  way  of  ex- 
ample), but  likewise  that  new  topics  of  inquiry  should  be 
added,  as  the  nature  of  things  leads  the  way. 
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THOUGHTS  ON  THE  NATURE  OF  THINGS." 


On  the  Divitien  of  Bodies,  Continuity,  and  Vacuity. 

The  doctrine  of  Democritus  concerning  atoms  ia  either  true  or 
UBefiil  for  demonstration.  For  it  is  not  easy  either  to  grasp  in 
thought  or  to  express  in  words  the  genuine  suhtletj  of  nature, 
each  as  it  ia  found  in  things,  without  supposing  an  atom. 
Now  the  word  atom  is  used  in  two  senses,  not  very  difierent 
from  one  another.  For  it  is  either  taken  for  the  last  term  or 
smallest  portion  of  the  ^vision  or  fraction  of  bodies,  or  else 
for  a  hody  withont  vacuity.  "W^th  respect  to  the  first,  tliese 
two  positions  may  he  safely  and  certunly  laid  down ;  the  one, 
that  there  ia  in  things  a  much  more  subtle  distribution  and 
comminution  than  falls  under  view ;  the  other,  that  this  ia  not 
however  infinite  nor  perpetually  divisible.  For  if  a  man  observe 
diligently,  he  will  find  that  the  minute  particles  of  things  in 
continued  bodies  are  far  more  subtle  than  those  in  bodies 
broken  and  discontinued.  For  we  see  that  a  little  saffron 
infused  and  stirred  up  in  water  will  colour  a  whole  hogshead, 
BO  as  to  make  it  i^stinguishable  even  by  the  sight  from  pure 
water.  Now  this  distribution  of  saffron  in  the  wat«r  is  certiunly 
more  subUe  than  that  of  the  finest  powder,  as  will  be  shown  if 
a  similar  quantity  of  powder  of  Brazil-wood,  pomegranate 
flowers,  or  any  highly  coloured  substance,  which  has  not  the 
seqnacity  of  saffron  to  spread  in  liquids  and  incorporate  itself 
with  themj  be  infused  in  the  same  way.  It  was  ridiculous 
therefore  to  take  those  email  bodies  that  appear  in  the  sun's 
rays  for  atoms.  For  these  are  like  dust ;  whereas  an  atom,  as 
Democritus  himself  suid,  no  one  ever  saw  or  can  see.  But 
this  distribation  of  things  is  shown  much  more  wonderfully  in 
smells.  For  if  a  little  saffron  will  tinge  and  infect  a  whole 
1  of  water  wiUi  colour,  a  little  civet  will  infect  a  suite 
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of  two  or  three  large  rooms  with  its  odour.  And  let  no  one 
imagine  that  odoars  are  difBised,  like  light  or  like  heat  and 
cold,  withont  communication  of  suhstance;  since  he  may  ob- 
serve that  odoiira  adhere  even  to  solid  bodies,  &a  woods  and 
tnetnis,  and  that  for  no  short  Ume;  also  that  by  nibbii^ 
and  washing  they  may  be  dispersed  again  and  cleared  awar. 
But  in  these  and  similar  things,  no  man  in  his  senses  tUI 
assert  that  the  process  is  infinite,  seeing  this  distribution  or 
diffusion  is  confined  to  cert^n  spaces,  limits,  and  quantitiea  of 
bodies;  as  is  most  manifestly  shown  in  the  above  examples. 
With  respect  to  the  second  sense  of  the  word  atom,  namciT, 
that  it  presupposes  a  vacnnm,  and  defines  an  atom  as  tlut 
which  is  without  a  vacuum,  it  was  a  good  and  earnest  diHgence 
on  the  part  of  Hero  to  deny  the  existence  of  a  collected  vacuum, 
but  maint^n  that  of  a  vacuujn  interspersed.  '  For  vben  be 
saw  the  constant  connection  of  bodies,  and  that  no  space  at  all 
could  he  found  or  assigned  where  a  body  was  not ;  and  mucli 
more,  when  he  observed  that  heavy  and  ponderous  bodies  sit 
carried  upwards,  and  throw  aside  and  violate  their  natures,  raUier 
than  suffer  an  absolute  separation  from  the  body  contigooua  to 
them,  he  laid  it  down  as  certain  that  Nalure  abhorred  any 
large  or  collected  vacuum.  On  the  other  hand,  when  he  per- 
ceived that  the  same  matter  of  a  body  was  contracted  and  coa- 
densed,  and  again  expanded  and  dilated,  and  that  it  occupied 
and  filled  unequal  spaces,  sometimes  larger  and  sometimes 
smaller,  he  did  not  see  how  this  ingress  and  egress  of  bodies 
in  their  own  places  could  happen  except  by  means  of  a  vacuum 
interspersed;  less  when  the  body  was  compressed,  and  more 
when  it  was  relaxed.  For  this  contraction  must  needs  happen 
in  one  of  these  three  ways ;  either  in  that  justmentioned,  namely, 
by  tlie  exclusion  of  vacuum  in  proportion  to  the  contractios; 
or  by  the  forcing  out  of  some  other  body  previously  intermixed; 
or  by  some  natural  (whatever  that  may  he)  condensation  and 
rarefaction  of  bodies.  Now  with  regard  to  the  forcing  out  (f 
a  finer  body,  that  process  seems  to  have  no  end.  It  is  true 
indeed  that  sponges  and  the  like  porous  bodies  are  contracted 
when  the  air  is  squeezed  out ;  but  it  is  shown  by  many  expe- 
riments that  the  air  itself  admits  of  s  considerable  coDtraetion. 
Are  we  then  to  suppose  that  the  finer  part  of  the  air  is  squeezed 
out,  and  out  of  that  part  another,  and  so  on  for  ever  ?  Such  u 
opinion  is  strongly  opposed  by  the  fact  that  the  finer  bodies  ift 
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the  greatei:  is  the  contraction  they  admit  of;  whereas  it  should 
be  the  contrary,  if  contraction  proceeded  from  the  forcing  out 
of  the  finer  part.  And  with  regard  to  the  other  way,  namely, 
t!iat  the  same  bodies,  not  otherwise  changed,^o  yet  admit  of 
more  or  less  in  density  or  rarity,  it  need  not  he  much  laboured. 
Fur  it  seems  to  be  Bomething'  positive,  depending  on  a  sup* 
position  incapable  of  further  ezpianation,  as  Aristotle's  asaer- 
tions  generally  do.  There  remmns  therefore  the  third  way, 
which  supposes  a  vacuum.  And  if  a  man  object  to  this,  that 
it  appears  strange  and  almost  incredible  there  should  be  a 
vacuum  interspersed  when  a  body  is  found  everywhere,  he  will, 
if  he  calmly  consider  the  examples  adduced  iibove  of  water 
coloured  with  safTron  or  air  infected  with  odours,  easily  see 
that  there  can  be  no  part  of  the  water  specified  where  saffron 
is  not;  and  yet  it  is  pliun,  by  comparing  the  water  and  saifron 
blether  before  they  are  mixed,  that  the  body  of  the  water  is  im- 
measurably greater  than  that  of  the  safiron.  And  if  this  be  found 
in  the  case  of  different  bodiea,  much  more  must  it  be  supposed 
to  take  place  in  body  and  vacuity.  But  in  one  respect  the 
conjecture  of  Hero,  a  mechanical  man,  was  inferior  to  that  of 
Democritus,  who  was  a  distinguished  philosopher;  for  Hero, 
because  he  did  not  find  a  collected  vacuum  in  our  globe,  simply 
denied  its  existence ;  whereas  there  is  no  reason  why  in  the 
regions  of  the  mr,  where  there  are  doubtless  greater  expansions 
of  bodies,  there  may  not  be  also  a  collected  vacuum.  But  in 
tbeee  and  similar  inquiries  men  should  be  once  for  all  admo- 
nished, not  to  be  confounded  and  distrustful  in  consequence  of 
the  exceeding  subtlety  of  nature,  but  to  think  that  both  the  units 
and  the  sums  of  things  are  equally  subject  to  calculation.  For 
it  is  as  easy  to  talk  or  think  of  1000  years  as  of  1000  seconds, 
although  years  consist  of  many-seconds.  Ag^n,  let  no  one 
think  that  this  is  rather  a  matter  of  curious  speculation  than 
for  work  and  use.  For  we  may  see  that  almost  all  philosophers 
and  others  who  have  worked  diligently  in  experience  and  par- 
ticulars, and  cut  nature  as  it  were  to  the  quick,  are  drawn 
into  these  inquiries,  though  they  do  not  complete  them  with 
felicity.  And  there  is  no  stronger  or  truer  reason  why  the 
philosophy  we  have  is  barren  of  effects  than  this,  that  it  has 
caught  at  the  subtleties  of  common  words  and  notions,  and  has 
not  attempted  to  pursue  or  investigate  the  subtlety  of  nature. 
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On  the  EquaUhf  and  Ineqttalily  ofAtonu  or  Seeds, 

The  inTentionB  and  opinionB  of  Pythagoras  were  mostly  of 
sack  a  nature  as  were  ■  rather  suited  to  found  an  order  in 
religion  than  to  open  a  Bchool  in  philosophy ;  and  this  hu  been 
confirmed  by  the  issue.  For  his  discipline  has  prevailed  and 
flourished  more  in  the  heresy  of  the  Manichees  and  the  supei^ 
stition  of  Mahomet  than  with  philosophers.  Yet  his  opinioa 
that  the  world  consists  of  numbers  may  he  so-  understood  u 
to  penetrate  to  the  principles  of  nature.  For  there  are  two 
opinions,  nor  can  there  be  more,  with  respect  to  atoms  or 
the  seeds  of  things ;  the  one  that  of  Democntus,  which  attrt^ 
buted  to  atoms  inequality  and  configuration,  an<l  by  coafigura- 
tion  position ;  the  other  perhaps  that  of  Pythagoras,  which 
asserted  that  tliey  were  altogether  equal  and  similar.  For  he 
who  assigns  equality  to  atoms  necessarily  places  all  tluogs 
in  numbers ;  hut  he  who  allows  other  attributes  has  the  benefit  of 
the  primitive  natures  of  separate  atoms,  besides  the  numbers 
or  proportions  of  their  conjunctions.  Now  the  practical  ques- 
tion which  corresponds  to  this  speculative  question,  and  may 
determine  it,  is  that  which  was  also  adduced  by  Dcmocritus; 
namely,  whether  all  things  may  he  made  out  of  all  things'; 
and  as  he  believed  this  to  be  contrary  to  reason,  he  maintwaed 
the  diversity  of  atoms.  But  to  me  this  question  does  not 
appear  to  be  well  proposed,  nor  to  press  the  former  question, 
if  it  be  understood  of  the  immediate  transmutation  of  bodies. 
But  the  proper  question  is  whether  all  bodies  do  not  likewise 
pass  through  regular  circuits  and  intermediate  changes.  For 
there  is  no  douht  hut  tba.t  tjie  seeds  of  things,  though  equalr 
as  soon  as  they  have  thrown  themselves  into  certain  jgroupe 
and  knots,  completely  assume  the  nature  of  dissimilar  bodies, 
till  those  groups  or  knots  are  dissolved ;  so  that  tlie  nature  and 
affections  of  compound  bodies  may  be  aa  great  a  hindrance  and 
obstacle  to  immediate  transmutation  as  those  of  simple.  But 
Democritus,  acute  as  he  is  in  investigating  the  principles  of 
bodies,  when  he  comes  to  examine  the  principles  of  moUooa 
appears  to  he  unequal  to  himself,  and  to  be  unskilful ;  which 
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likewieo  was  the  common  fault  of  all  the  pbilosophen.  And 
I  know  not  whether  thU  inquuy  I  epeak  of  concerning  the 
first  condition  of  seeds  or  atoms  be  not  the  most  oseful  of  all ; 
ns  heing  the  supreme  rule  of  act  and  power,  and  the  true 
moderator  of  hope  and  works.  There  is  likewise  another 
inquiry  flowing  irom  this,  which  has  a  less  extensive  sphere 
of  usefulness,  bnt  approaches  nearer  to  things  and  works.  I 
mean  the  inquiry  concerning  separation  and  alteraUon ; 
namely,  what  is  done  hy  separation,  and  what  hy  other  means. 
For  it  is  an  error  familiar  to  the  mind  of  man,  which  has  like- 
wise received  great  strength  and  increase  from  the  philosophy 
of  the  chemists,  to  impute  things  to  separation,  which  are  due 
to  something  else.  For  instance,  when  water  passes  into 
T^K>nr,  one  may  easily  imagine  that  the  finer  part  of  the 
water  is  emitted,  and  the  grosser  remains;  as  we  may  see  la 
wood,  where  part  escapes  in  fiame  and  smoke,  and  part  remuns 
behind  in  ashes.  And  one  may  suspect  that  something  of  the 
same  kind  takes  phice  in  water,  though  not  so  manifestly. 
For  although  the  whole  body  of  water  sometimes  appears  to 
bubble  up  and  evaporate,  yet  some  dregs  like  ashes  may 
adhere  to  the  veseeL  But  this  consideration  is  deceptive. 
For  it  is  most  certain  that  the  whole  body  of  water  may  be 
changed  into  mr,  and  if  anything  do  adhere  to  the  vessel,  this 
may  not  happen  Ijom  ^e  .selection  and  separation  of  the  grosser 
port;  but  perhaps  because  some  part  (although  of  a  perfectly 
similar  substance  to  that  which  escapes)  has  from  its  position 
touched  the  vessel  And  this  is  very  apparent  in  quicksilver, 
which  becomes  totally  volatile,  and  recovers  its  former  con- 
sistency without  even  the  slightest  loss.  Likewise  in  the  oil 
of  lamps  and  the  tallow  of  candles  the  whole  of  the  fat  becomes 
volatile  without  depositing  any  ashes;  for  soot  b  generated 
after  and  not  before  flame,  and  is  the  carcass  of  the  flame,  not 
the  sediment  of  the  oil  or  tallow.  And  this  prepares  a  way  to 
the  overthrow  of  the  theory  of  Democritus  on  the  diversity  of 
seeds  or  atoms ;  a  way,  I  mean,  in  nature ;  for  in  opinion  the 
way  is  much  more  easy  and  inviting,  because  the  common 
philosophy  makes  its  feigned  matter  indifferent  and  agreeable 
to  all  forms. 
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On  the  Negligence  of  the  Aneientt  in  the  Inquiry  eoneanuJig 
Motion  and  the  moving  I^inciplet  of  Things. 

To  rest  the  inquiry  of  nature  principally  on  the  contempla- 
tion and  examination  of  motion  is  the  part  of  one  who  regardd 
irorks.  But  to  study  or  feign  inactiTe  principles  of  things  a 
the  part  of  those  who  would  sow  talk  and  nourish  disputations. 
Now  by  inactive  principles  I  mean  those  which  tell  us  of  what 
things  are  made  up  and  conaiet,  but  not  by  what  force  or  in 
what  nianntir  they  come  together.  For  with  a  view  to  adioii 
and  the  enlargement  of  the  power  or  operation  of  man  it  is  not 
enough,  nor  indeed  of  any  great  use,  to  know  of  what  things 
conaiet,  if  you  know  not  the  ways  and  means  of  tfam  mutations 
and  transformations.  For  to  take  an  example  from  phyucians 
(from  whose  notions  these  celebrated  inquiries  concerning  the 
principles  of  things  seem  to  have  come),  is  a  man  who  knows 
the  simple  ingredients  of  treacle,  able  for  oertun  to  make  that 
compound  ?  Or  when  a  man  has  by  him  a  proper  description 
of  the  materials  used  for  making  sugar,  glass,  and  cloth,  would 
yon  suppose  him  on  that  account  to  possess  the  art  of  fn- 
paring  and  making  them?  And  yet  men's  speculations  are 
princiiHiUy  occupied  in  investigating  and  examining  these  dead 
principles;  as  if  a  man  should  make  it  his  object  to  inspect  the 
anatomy  of  the  corpse  of  nature,  instead  of  inquiring  into  her 
living  faculties  and  powers.  But  the  moving  prinaples  of 
things  are  treat«d  for  the  most  part  only  in  passiige ;  so  that  it 
passes  all  wonder  to  see  how  carelessly  and  loosely  the  greatest 
and  most  useful  thing  of  all  is  inquired  and  handled.  For  if  we 
consider  for  a  while  the  philosophies  in  fashion,  will  the  pno- 
ciple  of  stimulus  of  matter  by  privation,  of  the  shaping  of  matter 
according  to  an  idea,  of  the  aggregation  of  similar  particles,  of 
the  Ibrtuitous  agitation  of  atoms  in  a  vacuum,  of  strife  and 
friendship,  of  reciprocal  impressions  of  heaven  and  earth,  of 
alliance  of  the  elements  by  symboliung  qualities,  of  the  influ- 
ence of  celestial  bodies,  of  sympathies  and  antipathies,  of  secret 
and  speciBc  virtues  and  properties,  of  fat«,  fortune,  necesrity, 
■ — will,  I  say,  Buch^enendjtiea^iie  these,  which  are  nothing  but 
spectres  and  appearances  that  float  and  play  on  the  surface  of 
things,  as  on  water,  enrich  mankind  or  increase  their  posses- 
^ons  ?     Such  things  indeed  fill  or  rather  swell  the  imagination, 
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bat  they  are  of  no  efTect  towards  the  accomplishment  of  workg, 

the  matatjou  of  bodies,  or  the  direction  of  motions.     Agun, 

ailments  and  subtleties  concerning  natural  and  violent  motion, 

motion  from  within  and  motion  from  without,  and  the  limits  of 

motions,  these  likewise  lay  no  hold  upon  the  body  of  naturej 

bat  are  rather  like  writlugs  on  the  bark.     Discarding  therefore 

such  matters,  or  sentencicg  them  to  be  handed  over  to  popular 

discourse,  we  should  investigate  those  appetites  and  inclinatibos 

of  things  by  which  all  that  variety  of  eSect«  and  changes  which 

we  see  in  the  works  of  nature  and  art  ia  made  up  and  brought  ^  ««u^  r  #  / 

.about     An3  we  should  try  to  enchain  Nature,  like  Proteus ;       cX<l^/ 

for  the  right  discovery  and  distinction  of  the  kinds  of  motions 

are  the  true  bonds  of  Proteus.     For  according  as  motions,  that  I 

is,  incentives  and  restraints,  can  be  spurted  on  or  tied  up,  so 

follows  conversion  and  transformation  of  matter  itaelC 


Oh  the  common  Division  of  Motion,  that  it  it  uteUu  and  rude. 

The  division  of  motion  rec^ved  in  philosophy  seems  popular 
and  wiUiout  foundation ;  distinguishing  the  thing  only  by 
effects,  and  no  way  conducing  to  knowledge  hy  causes.  For 
generation,  corruption,  augmentation,  diminution,  alteration, 
carriage  to  place,  are  nothing  else  than  the  works  and  effects  of 
motiona;  which  when  they  arrive  at  a  manifest  change  of 
things  that  is  obvious  to  popular  notice  are  then  (in  a  spirit 
of  contemplation  sufficientiy  dull)  distinguished  by  these  names. 
For  I  doubt  not  but  what  they  mean  is  this ;  when  bodies  by 
motion  (of  whatever  kind  it  be)  have  advanced  so  far  as  to  ob- 
tain a  new  form  or  lose  the  old  one  (which  is  a  kind  of  period 
and  completion  of  their  course),  this  ia  colled  motion  of  genera-  i 
tioD  or  corruption;  but  if,  the  form  still  remaining,  the  body  only  / 
acquires  quantity  and  a  new  dimension,  this  Is  called  motioo 
of  augmentation  or  diminution ;  but  if  while  the  size  and  con- 
fines, or  circumference,  likewise  remun,  the  quality,  actions, 
and  passions  are  changed,  this  is  called  the  motion  of  alteratiou; 
but  if  both  the  form  and  size  and  quantity  remun,  and  nothing 
ia  changed  but  the  place,  this  is  expressed  by  the  motion  of  i 
carriage.  But  all  these  things,  if  you  examine  them  more 
deeply  and  carefully,  are  the  measure  of  motion,  and  periods  or 
courses  and  as  it  were  tasks  of  motions  \  not  real  differences ;  for 
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they  point  oat  what  has  been  done,  bat  scarce  intamate  the 
manner  of  domg  it.  Sach  terms  therefore,  though  necesnr; 
for  explanation  and  soited  to  lo^cal  reaetmiogs,  are  ntterly  wint- 
ing  in  natural  Bcienc&  For  aU  tbeee  motions  are  composed,  de- 
(XHnposed,  and  composed  ^ain  in  manifold  ways;  whereas,  if  we 
would  study  nature  scientifically,  we  mast  find  die  way  to  aimpla: 
phenomeniL  For  the  prindples,  fountuns,  causes,  and  fbimi 
of  motions,  that  is,  the  appetites  and  passions  of  every  kind  of 
matter,  are  the  proper  objects  of  philosophy ;  and  therewidul 
the  impressions  or  impulses  of  motions,  the  restnunts  and  re- 
luctations,  the  passages  and  obstructions,  the  altenatiooa  and 
'  mixtures,  the  circuits  and  series ;  in  a  word,  the  uniTeraal  pro- 
cess of  motions.  For  spirited  disputes,  probable  arguments, 
Ti^ue  speciilationti,  or  specious  opinions,  ore  of  little  service. 
But  the  business  is,  by  proper  methods  and  a  course  of  vpfH- 
cation  suitable  to  nature,  to  acquire  the  power  of  excitiiig, 
restraining,  increasing,  remitting,  multiplying,  and  calniiDg 
and  stopping  any  motion  whatever  in  a  matter  susceptible  of 
it;  and  thereby  to  preserve,  change,  and  transform  bodiet. 
Now  those  motions  are  to  be  chiefly  inquired,  whi<di  are  simple, 
primitive,  and  fundameutal,  whereof  the  rest  are  composed. 
For  it  is  most  cert^a  that  by  how  much  the  more  aia^ 
motions  are  discovered,  by  so  much  will  the  power  of  man  be 
increased  and  made  independent  of  materiab  special  and  pre- 
pared, and  strengthened  for  the  production  of  new  works. 
Surely  as  the  words  or  terms  of  all  languages,  in  an  immense 
variety,  are  composed  of  a  few  simple  letters,  so  all  the  actions 
and  powers  of  things  are  formed  by  a  few  natures  and  ori^nal 
elements  of  umple  motions.  And  it  were  shame  that  Deo 
shonld  have  examined  so  carefully  the  tinklings  of  their  own 
voice,  and  should  yet  be  so  ignorant  of  the  voice  of  nature; 
and  as  in  the  early  ages  (before  letters  were  invented),  dioiild 
discern  only  compound  soanda  and  word8>  not  (UstiDguialuiig 
the  elements  and  letters. 


7%at  the  Quantity  of  Matter  ii^td,  and  that  Change  tahti 
placf  witAottt  Lota. 

That  all  things  are  changed,  and  that  nothing  reaUy  petishef, 
and  that  the  sum  of  matter  renuiios  exactly  the  same,  is  suffi- 
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ciently  certain.  Aod  na  it  needed  the  omiupotence  of  God  to 
create  somethiDg  out  of  nothiDg,  bo  it  reqniree  the  Bame 
omnipoteDce  to  reduce  aomething  to  nothing.  Whether  this 
be  done  by  the  failure  of  the  preserving  power,  or  by  act  of 
dissolution,  is  nothing  to  the  purpose ;  it  is  enough  that  the 
decree  of  the  Creator  must  necessarily  intervene.  This  being 
laid  down,  in  order  to  prevent  abstraction  of  thought,  and  to 
show  that  I  do  not  speak  of  any  fictitious  matter,  I  likewise 
give  notice  that  the  matter  introduced  by  me  is  such,  and 
invested  with  such  a  nature,  of  which  it  may  he  truly  said  that 
one  body  contains  more  of  it,  and  another  (though  filling  the 
some  measure)  less.  For  example,  lead  cont^ns  more,  water 
less,  air  much  less;  and  this  not  in  an  indefinite  and  uncertain 
proportion,  but  precisely,  bo  that  the  difference  may  be  exactly 
calculated,  as  twice  as  much,  three  times  as  much,  and  the  like. 
And  therefore  if  a  man  say  that  air  may  be  made  from  water,  or 
vice  versd,  that  water  may  be  made  from  lur,  I  will  hsten  to 
him ;  but  if  he  should  say  that  a  given  quantity  of  water  may 
be  turned  into  the  same  quantity  of  ur,  I  will  not ;  for  it  would 
be  the  same  as  saying  that  something  may  be  reduced  to  nothing. 
In  like  manner,  on  the  other  hand,  to  say  that  a  given  measure 
of  wr  (for  instance,  a  bladder  of  a  certain  dimension  full  of  air) 
may  be  turned  into  a  like  measure  of  water,  is  the  same  as  saying  ' 
that  something  may  be  made  out  of  nothing.  From  these  posi- 
tions therefore  I  have  now  thought  good  to  draw  three  precepts 
or  counsels  for  use,  in  order  that  men  may  deal  with  nature  more 
skilfully,  and  by  that  means  more  auccessfully.  Of  these  the  first 
is  that  men  should  frequently  call  upon  nature  to  render  her  ac- 
count; that  is,  when  they  perceive  that  a  body  which  waa  before 
manifeflt  to  the  sense  haa  escaped  and  disappeared,  they  should 
not  admit  or  liquidate  the  account  before  it  has  been  shown 
them  where  the  body  haa  gone  to,  and  into  what  it  haa  been 
received.  ,  This,  as  things  now  are,  is  done  most  ftmisaly,  and 
speculation  generally  ends  with  sight,  insomuch  that  men  do 
not  know  what  becomes  even  of  such  a  common  thing  as  flame ; 
fur  the  idea  that  it  is  changed  into  the  body  of  tax  is  moat 
erroneous.  The  second  is,  that  when  men  conuder  the  inex- 
orable necessity  there  is  in  the  nature  of  matter  to  sustain 
itaelf,  and  not  to  turn  or  dissolve  into  nothing,  they  should 
omit  no  way  of  vexing  and  working  it,  if  they  would  detect 
mud  bring  out  ita  ultimate  opei-ationa  and  powers  of  resiatonce. 
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This  counsel  may  appear  simple  enough ;  who  demes  it?  but 
yet  it  seems  useful,  and  there  is  sooiething  in  it,  NeveTtheleH 
let  UB,  if  you  please,  bestow  a  little  observation  thereon.  Tike 
it  then  thus.  The  greatest  obstacle  which  a  nun  meets  with, 
either  id  operating  or  in  experimenting,  ia  cert^nly  this,  tlial 
he  can  scarcely  preserve  a  given  mass  of  matter  without  dimi- 
nution or  increase  of  quantity,  and  at  the  same  time  pre»  uJ 
work  upon  it ;  but  it  escapes  his  ultimate  force  by  scpaiatioD. 
Now  there  are  two  kinds  of  separation :  a  part  of  the  nutter 
either  escapes,  as  in  decoction,  or  at  .least  withdraws  itself,  a£  in 
cream.  The  intention  therefore  of  a  profound  and  radical  cbsi^e 
of  bodies  is  no  other  than  this,  that  matter  be  by  all  proper 
methods  vexed,  and  yet  both  these  separations  in  the  meantiise 
prevented.  For  then  only  does  matter  suffer  real  constnunt, 
when  every  way  of  escape  is  cut  off.  The  third  and  hvt  'n, 
tjiat  men,  when  tbey  see  alterations  made  in  bodies  withont  my 
diminution  or  increase  of  matter,  should  first  get  rid  of  the 
mistaken  idea  which  is  so  deeply  rooted,  namely,  that  allen- 
tion  is  caused  only  by  separation ;  next,  tbey  should  b^Dcare> 
fully  and  scientifically  to  distinguish  concerning  alterations, 
when  tbey  are  to  be  referred  to  separations,  when  only  to  dis- 
order and  a  different  position  of  the  parts  without  other  sepan- 
tion,  and  when  to  both.  For  when  I  take  a  rough  and  nsripe 
pear  in  my  hands,  and  squeeze,  beat,  and  work  it,  and  it  thereby 
acquires  sweetness ;  or  when  amber  or  a  jewel  is  reduced  to  u 
extremely  fine  potrder,  and  thereby  loses  its  colour,  I  do  not 
believe  that  any  considerable  part  of  the  matter  is  lo6t,  but 
only  that  the  parts  of  the  body  are  placed  in  a  new  portion. 
It  remains  to  eradicate  one  error  from  the  btunan  mind  wbich 
is  of  such  power,  that  if  it  be  believed,  some  of  the  thiigs  I 

(have  mentioned  may  be  regarded  as  desperate.  For  it  is  > 
common  opinion  that  the  spirits  of  things,  when  they  are  raised 
by  beat  to  a'  more  intense  degree  of  tenuity,  escaj^,  even  in 
the  most  solid  vessels  (say  silver  or  glass),  through  some  secret 
pores  and  passages ;  but  this  is  not  true.  For  neither  air  dot 
spirit,  though  rarefied  by  the  accession  of  heat,  no,  nor  flame 
itself,  is  so  ready  to  attenuate  itself,  that  ft  can  seek  or  make  ■ 
passage  for  itself  through  those  pores.  But  as  water  does  not 
pass  tlirough  a  very  small  bole,  so  neither  does  air  e^cipe 
through  these  pores.  For  as  air  is  &r  rarer  than  water,  u  abo 
such  pores  are  far  finer  thaa  viubU  boles ;  nor  would  there  ba 
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unj  nee  in  compresrang  lur  in  s  cloae  Tessel  if  such  perspira- 
tioDa  were  at  hand  or  in  ita  power.  But  the  example  which 
they  allege  is  a  wretched  or  rather  a  pitiable  one,  as  are  most 
of  the  speculatione  of  the  common  philosophy  when  one  comes 
to  particulars.  For  they  eay  that  if  a  lighted  piece  of  paper  he 
put  into  a  cup,  and  the  mouth  of  the  cup  be  at  once  inverted 
and  held  over  a  vessel  of  water,  the  wat«r  is  drawn  upwards ; 
because  when  the  6ame  and  the  ur  rarefied  by  the  fiame,  which 
fasil  occupied  some  space,  have  exhaled  through  the  pores  of  the 
vessel,  some  body  must  take  their  place ;  and  that  it  is  the 
same  in  cupping-vesaels  which  draw  the  flesh.  Now  with 
r^rd  to  the  succession  of  the  water  or  the  fieeb,  they  judge 
rightly ;  with  regard  'to  the  cause  which  precedes  it,  most  un-^ 
skilAiIly.  For  it  ie  not  any  emission  of  the  body  which  gives 
the  Bpace,  but  only  a  contraction;  for  the  body  into  which 
flune  relapses  fills  a  f^r  smaller  space  than  the  flame  before  it 
was  extinguished.  And  hence  comes  that  vacuum  which  re- 
quires a  succession.  And  In  cupping-glasses  this  is  shown 
most  pUinly.  For  when  men  want  them  to  draw  more 
etrongly,  they  touch  them  with  a  sponge  dipped  in  cold  water, 
that  the  air  within  may  be  condensed  by  cold  and  occupy  a 
nnaller  space,  therefore  men  may  be  easy  on  that  point,  and 
not  trouble  themselves  about  the  ready  escape  of  the  spirits ; 
rince  it  is  most  cert^n  that  even  those  spirits  which  they  often 
nuBS,  as  odours,  tastes,  and  the  like,  do  not  always  escape  from 
the  place  in  which  they  are  confined,  but  are  confounded 
within. 


On  Appeerent  Rett,  Cotuiitmcy,  and  Fluidity. 
That  certain  bodies  appear  at  rest  and  deprived  of  motion, 
seems  correct  if  applied  to  the  whole  or  entire  body,  but  if 
to  the  partA  erroneous.  For  rample  and  abaolnte  rest,  both 
in  the  parts  and  the  whole,  there  is  none ;  but  that  which  is 
thought  to  be  so  is  the  effect  of  some  hindrance,  prevention 
and  equilibrium  of  motions.  For  instance,  in  garden  watering- 
pots,  which  are  pierced  foil  of  holes  at  the  bottom,  the  water 
(if  the  month  of  the  pot  be  stopped  up)  does  not  run  ont  at 
the  bottom ;  and  this  evidently  proceeds  from  a  retractive 
motion,  not  from  a  quiescent  nature.  For  the  water  tries  to 
descend,  as  much  as  if  it  had  the  power  to  do  so ;  but  there 
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being  notbing  at  the  top  of  the  pot  to  take  its  place,  tlie  nter 
at  the  bottom  ia  drawn  back  and  forcibly  detained  hj  the  vitet 
ftt  the  top.  For  if  in  wrestling  the  Btronger  man  holds  down 
the  wenlcer,  bo  that  he  cannot  move,  yet,  if  the  weaker  still 
re«st  with  all  his  strength,  the  motion  of  renstance  ia  not 
therefore  IflBB,  becan  Be  it  does  not  prevail,  and  isheldfutb; 
the  stronger  motion.  Now  thiB  which  I  say  of  false  rest,  it 
in  innumerable  things  it  is  useful  to  be  known,  bo  it  sheds  no 
small  tight  on  the  inquiry  of  the  natare  of  solid  and  liqiud,  or 
coneiatency  and  fluidity.  For  solids  seem  to  be  etatdonaiy  and 
at  rest  in  their  poaitioas,  but  liquids  to  move  about  and  be  in 
confusion;  for  you  cannot  raise  a  column  or  other  atatue  of 
water  as  you  can  of  wood  or  stone.  Therefore  it  is  natnnl  to 
suppose  that  the  upper  parts  of  the  water  Btrive  (by  a  motkm 
which  they  call  natural)  to  flow  downwards ;  but  that  with  the 
parts  of  wood  it  is  different  This  however  is  not  trie;  w 
there  is  the  same  motion  downwards  in  the  upper  parts  of 
wood  as  in  water ;  and  this  would  be  carried  into  action,  if  it 
were  not  held  and  drawn  back  by  a  more  powerful  motioit. 
Now  this  is  certainly  the  desire  of  continuity*  or  the  avoidance 
of  separation,  which  belongs  to  water  as  well  as  to  wood,  but 
in  wood  is  stronger  than  the  motion  of  granty,  in  water 
weaker.  For  that  even  liquids  participate  in  this  motion  u 
manifest.  In  bubbles  we  see  the  water  throw  itself  into  thin 
films  of  a  hembpherical  form  to  avoid  separation.  In  dnq^BOgi 
we  eee  the  water,  to  continue  itself,  is  drawn  out  and  atte> 
nuated  into  a  flne  thread,  as  long  as  there  is  any  watei  to 
succeed ;  but  if  there  be  a  deficiency  in  the  continuation,  tbai 
the  water  forms  itself  into  round  drops,  whereof  the  diameter 
is  much  greater  than  the  previous  thread.  In  like  manner  vs 
see  water  does  not  readily  submit  to  a  very  subtle  comminntios 
of  it«  parts,  since  it  will  not  of  ite  own  natural  weight,  withoiU 
concussion,  run  out  of  very  fine  holes  and  cracks.  Whence  rt 
is  evident  that  in  liquids  there  is  an  appetite  of  coatdnoity, 
though  a  weak  one ;  whereas  on  the  contrary,  in  solids  it  » 
strong,  and  overpowers  the  natural  motion  or  gravity.  For  it 
a  man  think  that  id  a  pillar  of  wood  or  stone  the  upper  puti 
do  not  desire  to  flow  downwards,  but  to  support  themselves 
exactly  in  the  same  state,  he  will  eouly  correct  his  miatak* 
by  obser\'ing  that  pillars  or  the  Uke^  if  tiidir  htught  be  not  m 
proportion  to  the  width  of  their  baae,  but  exceed  it,  cannot 
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eUnd,  but  are  borne  donn  by  tbeir  veight;  so  tbat  very  high 
buildings  mtiBt  incline  to  a  pyramidal  form,  and  be  narrower 
towards  the  top.  But  what  that  nature  ia  which  increaaee  or 
bssena  this  desire  of  continuity  will  not  easily  be  found  on 
inquiry.  It  will  perhaps  be  suggested  that  the  parts  of  solids 
are  denser  and  more  compact ;  the  parts  of  liquids  rarer  and 
looser;  or  that  liquids  have  a  spirit  which  is  a  principle  of 
fluidity  that  is  wanting  in  soIicU,  and  the  Uke.  JBut  neither 
of  these  is  in  accordance  with  truth.  For  it  is  manifest  that 
snow  and  wax,  which  may  be  cut  and  moulded  and  take  im* 
pressions,  are  far  rarer  than  quicksilver  or  melted  lead,  oe  is 
proved  in  the  proportion  of  their  gravities.  But  if  a  man  still 
insist  that  snow  or  wax,  though  rarer  (in  the  whole)  than 
quicksilver,  may  yet  have  closer  and  more  compact  parts ;  but 
that  because  their  bodies  ore  spongy,  aud  have  many  caviUes, 
and  admit  the  air,  they  ore  therefore  in  the  whole  lighter;  as 
ia  the  case  in  the  pumtce-stone,  which  in  proportion  to  its  size 
may  perhaps  be  lighter  than  wood,  yet  if  both  be  reduced  to 
powder,  the  powder  of  pumice-stone  will  be  heavier  than  Uiat 
of  wood,  because  it  has  now  lost  its  cavities;  his  ohservatJons 
and  objections  are  good.  But  what  will  they  say  to  melted 
snow  and  wax,  where  the  cavities  are  already  filled  up?  or 
what  to  the  bodies  of  gums,  mastich,  and  the  like,  which  have 
not  these  manifest  cavities,  and  yet  are  lighter  than  many 
fiuids?  Now  what  they  allege  of  the  spirit,  the  power  and 
force  whereof  make  things  flow,  is  certunly  at  first  ught 
probable,  and  familiar  to  common  notions;  but  in  reality  it  is 
more  difficult  and  erroneous,  as  being  not  only  not  supported 
by  reason,  bnt  almost  opposed  to  it  For  this  spirit  they  talk 
of  does  in  fact  (though  it  may  appear  strange)  produce  cod- 
sistency,  and  not  fiuidity.  And  this  is  excellently  shown  ia 
the  instance  of  snow,  which  though  a  body  compounded  of 
water  and  air,  and  though  lur  and  water  separate  are  fluids, 
yet  acquires  conustency  by  mixture.  But  if  a  man  object  that 
tina  may'  perhaps  proceed  from  a  condensation  of  the  watery 
part  by  cold,  and  not  from  the  interposition  c^  the  ur,  he  may 
correct  his  opinion  by  observing  that  foam  also  is  a  body  like 
■now,  which  yet  is  no  way  condensed  by  cold.  But  if  he  still 
urge  that  in  foam  likewise  condensation  proceeds  not  from 
cold,  but  from  agitation  and  percussion,  let  him  look  at  the 
bojB  vrhO)  out  of  a  little  air  breathed  through  a  pipe  or  tube* 
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and  water  mixed  with  a  little  soap,  to  make  it  more  tenaeioiu, 
raise  a  wonderful  toirer-Uke  fabric  of  bubbles.     But  tbe  dd 

j  ia  that  bodies,  at  tbe  touch  of  a  body  that  is  friendly  or  nmilir, 
resolve  and  open  themselvea ;  but  at  the  touch  of  an  noflieDdly 

I  body  they  ebrink  up  and  gather  themeelves  together.  And 
hence  the  apposition  of  an  alien  body  is  the  canse  of  cod- 
sistency.  Thus  we  see  that  when  oil  ia  mixed  with  water,  tLe 
transparency  which  existed  before  both  in  the  oil  and  the  witer 
is  to  a  certiun  extent  lost  On  tbe  other  band,  we  see  that 
paper  moistened  with  water  resolves  itself  and  loses  its  con- 
eisteacy  (which  before  by  reason  of  tJie  air  io  its  porea  Tie 
strong) ;  but  moistened  with  oil  it  does  it  less,  becaoK  oil 
agrees  less  with  paper.  The  same  likewise  we  see  in  bi^ 
and  like  bodies,  which  relax  tbemselres  to  receive  witer  or 
wine,  and  that  not  only  when  the  liquids  press  upon  then),  bat 
they  likewise  suck  and  draw  up  tbe  liquids  themselvea. 


Ob  the  Consent  bttioeen  Sensible  and  Insensible  Bediei. 

The  passions  of  bodies  which  have  sense,  and  of  bodies  with- 
out sense,  have  a  great  correspondence,  except  that  a  sennue 
body  has  also  a  spirit.  For  the  pupil  of  the  eye  is  like  a  1<n*' 
ing-glass,  or  water,  and  receives  and  reflects  tbe  uo^es  <i 
light  and  visible  bodies  in  the  same  manner.  The  oigsa  o^ 
hearing  has  a  conformity  with  an  obstruction  in  tfcave,froffi 
which  the  voice  and  sound  is  best  re-echoed.  The  attractiw 
pf  things  inanimate,  and  ag^  the  horrors  and  avernou  (1 
speak  of  such  as  are  proper  and  peculiar)  in  animals,  correfpoiw 
to  the  sense  of  smell  aud  pleasing  and  disagreeable  odcxm 
In  the  taste  and  touch  we  find  every  kind  either  of  violence  on 
the  one  hand  or  of  gentle  and  friendly  insinuation  on  the  aaa 
which  can  happen  in  inanimate  bodies,  with  all  the  con£gentioiii 
of  these  same  passions,  expressed  and  interpreted.  For  in  ^^ 
bodies  compressions,  extensions,  corrosions,  eeparalioD^  and  ike 
like  are  concealed  in  their  process,  and  only  perceived  in  tlitir 
manifest  effects.  But  in  animitls  they  are  performed  wito  i 
sensation  of  pain,  according  to  the  different  kind  and  chancta 
of  the  violence,  the  spirit  pervading  everything.  And  rnx" 
this  principle  ia  derived  the  knowledge  whether  any  animal  nuj 
posubly  have  some  other  sense  bendee  those  observed ;  and  no* 
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many,  and  what  kind  of  aensea  there  may  be  in  the  whole  race 
of  animala.  For  a  juet  dUtinction  of  the  pasaions  of  matter 
wUl  give  the  number  of  senses,  provided  only  that  the  requisite 
organB  be  sailed,  and  the  spirit  be  added. 


On  Violent  Motion,  that  U  it  theJUght  and  ditpersion  of  ike  porta 
of  a  thing  from  pressure,  tjiough  not  visible. 

Violent  motion  (as  they  call  it),  whereby  projectiles,  as  stones, 
arrows,  bullets,  and  the  like,  fly  through  the  Eur,  la  about  the 
oommoaest  of  all  motions.  And  yet  in  the  obserration  and 
inqnintion  hereof  men  have  shown  a  strange  supineoeaa  and 
Diligence ;  nor  is  it  a  small  lose  that  is  entailed  by  miscarriage 
in  the  ioTestigation  of  the  nature  and  power  of  this  motion ; 
seeing  it  is  of  use  in  infinite  ways,  and  as  the  life  and  soul  of 
artillery,  engines,  and  the  whole  business  of  medianics.  Now 
most  inqoirers,  when  they  have  pronounced  this  motion  to  be 
violent,  and  distinguished  it  tirom  natural  motion,  think  tfaey 
have  done.  And  it  is  indeed  the  peculiar  manner  and  discipline 
of  Aristotie  and  his  school,  to  teach  men  what  to  say,  not  what 
to  think;  and  bow  to  discbarge  themselves  by  affirming  or 
denying,  not  how  to  explain  and  satisfy  themselves  in  thought. 
Others  use  a  little  more  diligence,  and  taking  up  the  position 
that  two  bodies  cannot  be  tn  the  same  place,  conclude  that  tbe 
stronger  impels,  and  the  weaker  gives  way ;  that  this  giving 
way  or  ffight,  if  the  force  applied  be  email,  does  not  continue 
after  the  cessation,  of  the  first  impulse,  as  in  protrusion ;  but 
that  if  the  force- be  great,  it  continues  for  a  time  even  after  the 
removal  of  the  impelling  body,  till  it  is  gradually  diminished, 
as  in  throwing.  And  these  again,  after  another  inveterate 
habit  of  the  same  school,  catch  at  the  bepnnings  of  things,  but 
do  not  trouble  themselves  about  their  process  and  end ;  as  if 
every  beginning  implied  the  rest;  and  hence,  in  a  kind  of  pre- 
mature impatience,  they  break  off  the  inquiry.  For  upon  the 
point  that  bodies  yield  at  the  instant  of  the  stroke,  they  have 
something  to  say ;  but  why,  after  the  impelling  body  has  been 
removed,  and  the  necessity  for  the  disarrangement  of  the  bodies 
has  thereby  absolutely  ceased,  the  motion  should  still  continue, 
ihey  say  nothing,  nor  do  they  clearly  understand  themselves. 
Others,  mfure  diligent  and  perseverant  in  inquiry,  baviog  ob- 
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Berred  the  power  of  the  air  in  winda,  and  the  Hke,  which  it » 
great  that  it  can  even  blow  down  trecB  and  towers,  inugioed 
that  the  force  which  carries  and  acctHnpanieB  projectilefl  ai^r 
the  first  impulse  should  be  attributed  to  the  aa  collecdng  itself 
and  rushing  in  behind  the  body  moTed,  by  which  force  the 
body  is  carried  forward  like  a  ship  in  the  water.  And  the«e 
certunly  keep  to  the  point,  and  carry  their  speculation  t«  its 
issue;  yet  they  ftul  of  the  truth.  Now  the  case  is  really  this. 
The  princupal  motion  seems  to  be  in  the  parts  of  the  body  pro- 
jected, wluch  being  too  subtle  to  be  perceived  by  the  eye,  ud 
men  not  bdng  attentive  enough  but  passing  the  nutto-  by 
with  a  light  observation,  is  not  observed.  But  to  an  accunle 
observer  it  is  manifest  that  hard  bodies  are  most  impatient  of 
pressure,  and  have,  as  it  were,  a  very  acute  perception  thereof; 
80  that  when  forced  ever  so  little  out  of  ^eir  natural  positioD, 
they  strive  with  great  velonty  to  free  themselves  and  return  to 
their  former  state.  And  to  do  this,  all  the  parts,  oommendi^ 
with  the  part  struck,  thrust  and  press  one  another  forward,  jost 
like  an  external  force ;  which  produces  a  continuous  and  intense 
(though  invisible)  trepidation  and  OHnmotion  of  the  parts. 
And  this  we  see  in  glass,  sugar,  aod  brittle  things  of  the  Lke 
nature ;  which,  if  they  be  out  or  divided  with  any  sharp  iron 
instrument,  directly  and  almost  instantaneously  break  to  pieces 
io  other  places  untouched  by  the  stroke  of  the  iostrument ; 
whidi  plainly  proves  that  the  motion  of  pressure  is  onnmiiiii- 
cated  to  the  neighbouring  parts ;  which  motion,  workiog  >Q 
round,  and  making  trial  everywhere,  causes  fracture  in  tbit 
part,  where  from  the  predisposition  of  the  body  the  union  wu 
weakest;  and  yet  this  very  motaon,  while  it  distnrba  ud 
penetrates  every  part,  does  not  show  itself  to  the  eye  until 
there  is  an  open  fracture  or  solution  of  continuity.  AgUB, 
we  see  if  a  piece  of  iron  wire,  or  a  stick,  or  a  quill  (or  incli 
like  bodies  as  are  flexible  and  yet  elastic)  be  bent,  and  held 
by  both  ends  between  the  finger  and  thumb,  it  immedUtely 
leaps  away.  Now  the  cause  of  this  motion  is  proved  msnifeatly 
not  to  lie  in  the  extreme  parta  of  the  body,  wluch  are  held  fut 
by  the  fingers;  but  in  the  middle,  which  bears  the  vicJence; 
to  relieve  which  this  motion  is  set  at  work.  But  in  thb 
example  it  pUinly  appears  that  the  cause  of  motion  tbey 
derive  from  the  impolee  of  the  ur  is  excluded ;  for  there  ia  w 
praenssion  to  set  the  air  in  action.     And  this  is  also  shown  in 
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the  trivial  experiment  of  squeezing  a  jresh  and  slippery  pltun- 
8tone  between  the  fingers,  gradually  increasing  the  pressure, 
and  BO  shooting  it  out.  For  in  liiia  example  likewise,  com- 
pression takes  the  place  of  percussion.  But  the  most  evident 
effect  of  this  motion  is  seen  in  the  perpetual  revolutions  or 
rotations  of  projectiles  in  their  flight;  for  they  go  forward, 
bat  their  progress  is  in  spiral  lines, — that  is,  revolving  as 
they  go.  And  certainly  I  have  felt  some  doubt  as  to  this 
i^ural  mbUon,  so  rapid  as  it  is  and  yet  so  free  and  as 
it  were  familiar  to  things,  whether  it  did  not  depend  on 
some  higher  principle.  But  I  think  the  cause  of  this  effect 
is  the  same  that  I  am  now  speaking  of,  and  no  other.  For 
pressure  of  a  body  at  once  excites  a  motion  in  the  parts  or 
particles  to  extricate  and  free  themselves  in  any  way  they 
can.  And  hence  the  body  is  not  only  driven  in  a  straight  line, 
and  so  flies  forward;  but  it  tries  all  round,  and  therefore 
revolves;  for  both  motions  help  to  set  it  free.  And  in  solid 
bodies  tlus  is  something  subtle  and  abstruse ;  in  sofl  bodies  it 
is  evident,  and  almost  palpable.  For  as  wax  or  lead,  and 
nmilar  soft  bodies,  on  being  struck  with  a  hammer,  give  way 
not  only  forwards,  but  on  all  aides;  so  hard  or  resisting  bodies 
fly  both  in  a  right  line  and  ronnd  about  For  the  corporeal 
yielding  in  soft  bodies  and  the  local  yielding  in  hard  proceed 
on  the  same  printnple ;  and  it  is  in  the  change  of  shape  of  a 
Boft  body  that  we  can  best  perceive  what  the  passion  of  a  bard 
body  is  when  it  esc^MS  and  flies.  Meantime,  I  would  not  be 
understood  to  deny  that,  berides  this  motion  (which  is  the 
principal  thing),  6(nne  part  of  the  work  is  also  to  be  attributed 
to  the  conveyance  of  the  air,  by  which  the  principal  motion 
may  be  aeedated,  impeded,  turned,  and  directed.  For  of  this 
too  the  power  is  not  inconsiderable.  And  this  explanatdon  of 
violent  and  mechanical  motion  (which  has  hitherto  escaped 
observation)  is  as  the  fountiun  of  practical  operation. 


On  the  cause  of  Motion  in  Fire-arms,  that  it  hat  only  been 
inquired  in  part,  and  that  not  the  principal  one. 

The  cause  of  fire-amu,  and  the  explanation  of  so  powerful 
and  noble  a  motion  is  imperfect,  and  deficient  in  ihe  most 
important  part.     For  they  say  that  gunpowder,  when  cou' 
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verted  into  flame  and  nreSed,  dilates  itself,  and  fills  a  larger 
space;  and  hence  follows, —  tu  otherwise  either  tvo  lo^n 
would  be  in  one  place,  or  there  would  be  a  penetntion  of 
dimensionB,  or  the  form  of  the  element  would  be  destroyed,  or 
the  situation  of  the  parts  would  be  contrary-  to  the  nature  of 
the  whole  (for  these  are  the  phrases  used), — the  expolntm  or 
breaking  out  of  the  opposing  body.  And  there  is  MHuething 
in  what  they  say.  For  this  appetite  and  pasnon  of  nutter 
has  likewise  some  part  in  this  Idnd  of  motjon.  Mevertkelen 
they  are  wrong  in  too  hastily  referring  the  matter  to  tMi 
neoeedty  of  dilatation  of  the  body,  without  distinctly  eon- 
udeiing  that  which  in  natm%  precedes.  For  that  the  bodj 
of  the  powder  after  it  is  turned  into  flame  should  occapy  > 
larger  space,  is  indeed  necessary ;  but  that  the  body  of  l^ie 
powder  should  catch  flame,  and  that  too  with  audi  r&in^ty, 
is  not  so,  bat  depends  on  the  preceding  conflict  and  relation 
of  motions  with  one  another.  For  no  doubt  but  that  the 
solid  and  heavy  body,  which  is  diiven  out  or  removed  by  a 
motion  of  this  kind,  resists  sedulously  before  it  ^ves  way ;  and 
if  it  be  stronger  it  gsins  the  victory ;  that  is,  the  flame  does 
not  drive  out  the  bullet,  but  the  bullet  smothers  the  itat. 
Therefore  if  in  place  of  gunpowder  you  take  sulphur,  camphor, 
or  like  things,  which  themselves  soon  catch  fire,  and  if  (bjux 
compactness  of  bodies  is  an  impediment  to  kindling)  yon  maie 
them  ap  into  gruns  of  powder  mixed  with  some  portion  of  ^ 
ash  of  joniper,  or  some  other  very  combustible  wood,  yet  (iS 
there  be  no  nitre)  that  rapid  and  powerful  motion  will  not 
follow,  but  the  motion  of  kindling  will  be  hindered  and  re- 
etruned  by  the  mass  of  the  resisting  body,  and  will  not  develop 
itself  or  take  effect  Bat  the  truth  of  the  matter  is  this.  Too 
wUl  find  that  the  motion  here  inquired  is  double  and  con- 
pound.  For  beBides  the  motion  of  kindltog,  which  is  prin- 
(apally  in  the  sulphur  of  the  powder,  there  is  another  strcoger 
and  more  violent.  This  proceeds  fivm  the  crude  and  watery 
spirit,  produced  mostly  from  the  nitre,  and  in  some  degree 
from  the  charcoal  of  willow-wood,  which  is  not  only  expanded 
(as  vapours  usually  are  by  heat),  but  also  (which  is  the  cliief 
point)  fitea  and  bursts  away  from  the  heat  and  Inflammation  with 
the  utmost  rapidity  and  violence,  and  thereby  likewise  nukes 
a  passage  and  opening  for  the  inflammation.  We  see  some 
mdimente  of  this  motion  in  the  crackling  of  dry  leaves  of 
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laurel  ot  iry  when  they  Are  pQt  on  the  fire ;  and  still  more 
in  ealt,  whi<:h  more  resembles  the  nature  of  the  thing  here 
inquired.  SomeUiing'  like  it  also  we  often  see  in  wet  tallow- 
candles  and  the  flatulent  flames  of  greea  wood.  But  it  is 
espedally  Ti«bte  in  quicksilver,  which  is  an  exceedingly  crude 
body,  and  like  mineral  water,  the  force  whereof  (if  it  be  vexed 
by  fire  and  prevented  from  escaping)  is  not  much  less  than 
that  of  gunpowder.  Therefore  men  should  be  admonished  and 
entreated  by  tiaa  example,  not  to  seize  some  one  point  in  the 
inquiution  of  causes  and  thereupon  lightly  pronounce,  hut  to 
look  about  them,  and  fix  thw  consideratioiu  stronger  and 
deeper. 


On  the  Disrimilarity  between  Celestial  and  Sublunary  Bodies  with 
regard  to  etemitj/  and  mutabUity  ;  that  it  it  not  verified. 

The  common  idea  that  the  universe  is  rightly  divided  and  dla- 
tinguished  aa  it  were  by  globes,  so  that  there  is  one  system  of 
celestial  and  another  of  sublunary  bodies,  seems  to  have  been 
introduced  not  without  reason,  if  only  it  be  held  with  modera- 
tion. For  no  doubt  but  Uiat  the  re^ons  above  and  below  the 
lunar  orb,  tc^ther  with  the  bodies  contained  therein,  differ 
mnch  and  greatly.  And  yet  this  is  not  more  oertun  than  tiiat 
the  bodies  of  both  globes  have  common  inclinations,  passions, 
and  motions.  We  should  therefore  follow  the  unity  of  nature, 
and  rather  distinguish  than  sever  such  things,  and  not  make  a 
breach  in  the  contemplation  of  them.  But  what  is  further 
held, — that  celestial  bodies  do  not  suffer  changes,  while  sub- 
lunary or,  as  they  call  them,  elementary  bodies  do;  that  the 
natter  of  the  latter  is  like  a  harlot,  always  seeking  after  new 
forms,  while  that  of  the  former  is  like  a  matron,  delighting  in 
a  wedlock  constant  and  nndefiled, — seems  a  weak  and  popular 
opinion,  arising  out  of  superficial  appearances  and  supersti- 
tion. To  me  indeed  it  appears  to  be  untenable  and  without 
foundation  on  both  sides.  For  neither  is  heaven  indued  with 
that  eternity  which  they  suppose  nor  the  eartb  with  that 
mutability.  For  with  regard  to  the  heaven,  we  may  not  con- 
clude that  there  ore  no  changes  there,  because  tiiere  are  none 
which  we  con  see ;  for  the  eight  is  defeated  both  by  snbtie^ 
of  the  body  and  distance  of  place.    For  there  are  manifestiy 
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Tariom  changes  of  the  air,  as  in  heat,  oold,  odours  and  Bonndsj 
which  are  not  suhjeot  to  sight.  And  I  suppose  that  if  the  eye 
were  placed  in  the  moon's  orb,  it  would  not  be  able  at  such  a 
distance  to  see  what  was  going  on  here,  and  all  t^e  motions 
and  changes  of  mschiaes,  animals,  plants,  and  the  like  (whidli 
hj  reaaoQ  of  the  distance  are  not  as  big  as  the  smallest  mit«), 
on  the  suriVice  of  the  earth.  But  that  In  bodies  of  so  great 
uze  and  magnitude  as  by  tiie  bulk  of  their  dimensions  to  ovei^ 
oome  such  a  distance  and  reach  the  eye,  changes  do  take  place 
within  the  beavflnly  regions,  is  sufficiently  proTed  by  some 
comets ;  I  mean  those  which  have  preserred  a  certtun  and  con- 
stant configuration  with  the  fixed  stars;  like  that  which  in  our 
day  appeared  in  Cossiopea.  But  with  regard  to  the  earth, 
when  we  have  'penetrated  into  the  interior,  and  got  through 
that  crust  and  composition  which  is  found  on  the  surface  and 
in  the  parts  next  it,  there  seems  a  perpetuity  there  also,  like 
that  supposed  to  exist  in  the  heavens.  For  doubtless  if  the 
earth  were  subject  to  changes  far  within,  the  consequence  of 
those  changes  would  even  in  this  region  which  we  inhabit  pro- 
duce greater  ac<udent«  than  we  see  take  place.  Certainly  most 
of  the  earthquakes  and  eruptions  of  water  or  fire  do  BOt  rise 
from  any  great  depth,  but  close  at  hand ;  seeing  that  they  oc- 
cupy a  small  part  of  the  surface.  For  the  wider  the  district  and 
region  such  accidents  extend  over  on  the  face  of  the  earth,  the 
deeper  must  we  suppose  their  roota  or  sources  to  descend  into 
its  bowels.  Therefore  the  greater  earthquakes  (greater  I  me«a 
in  extent,  not  in  violence),  which  happen  seldom,  may  be  righUy 
compared  to  the  comets  of  which  I  spoke,  that  are  themselTes 
likewise  uncommon ;  so  that  it  is  true,  as  I  said  at  first,  that 
between  the  heavens  and  the  earth,  as  regards  constancy  and 
change,  there  is  no  great  difference.  But  if  any  one  be  moved 
by  the  apparent  equability  and  certtunty  of  motion  in  the 
heavenly  bodies,  as  being  the  inseparable  companion  of  eter- 
nity; look  at  the  ocean,  which  in  its  ebb  and  flow  exhibits  a 
constancy  almost  as  regular.  Lastly,  if  a  man  still  urge,  that 
yet  it  cannot  be  denied  but  that  on  the  surface  of  the  earth 
itself  and  the  parts  next  thereto  there  are  innumerable  changes ; 
in  the  heavens  not  so ; — I  would  answer,  first  that  I  do  not 
mean  that  they  are  equal  in  everything ;  and  yet,  seoondlyf 
that  if  we  take  the  regions  which  they  call  the  upper  and 
middle  region   of  the  air   for   the   surface  or  inner   coat  of 
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ihe  heaveiiB,  in  the  same  nuumer  aa  we  take  tlus  region 
here  in  which  animals,  planta,  and  minerals  are  contained, 
for  the  surface  or  outer  coat  of  the  earth,  we  shall  find  there 
also  TaiiouB  and  multiform  generations  and  changes.  There- 
fore almost  all  tumult,  conflict,  and  disorder  seem  to  have  place 
only  in  the  confines  of  heaveo  and  earth.  Aa  it  is  in  dvil 
afl^rs,  wherein  it  commonly  happens  that  the  border  country 
of  two  kingdoms  is  harassed  by  continual  incursions  and  vio- 
lence, while  the  interior  of  both  kingdoms  enjoys  peace, 
security,  and  profound  tranquillity.  If  or  will  any  one  object  to 
this  opinion,  if  he  conuder  it  rightly,  on  the  ground  of  reli^on. 
For  it  was  only  heathen  am^ance  that  endowed  the  heaven 
with  this  prerogative  of  being  incorruptible ;  whereas  the  Holy 
Scriptures  assign  eternity  and  corruption  to  heaven  and  earth 
alike,  though  not  to  each  an  equal  glory  and  veneration.  For 
if  we  read,  "  that  the  sun  and  moon  are  fiuthfiil  and  eternal 
witnesses  in  the  heaven,"  we  read  likewise  that  "  generations 
pass  away,  but  the  earth  remaineth  for  ever."  But  that  both 
are  transitory  is  implied  in  one  oracle,  namely,  "  heaven  and 
earth  shall  pass  away,  but  the  word  of  the  Lord  shall  not  pass 
away."  And  these  things  I  have  spoken  not  out  of  zeal  to 
introduce  a  new  opinion,  but  because  I  foresee,  not  without 
experience,  but  instructed  by  example,  that  these  &buIous 
divorces  and  distinctionB  of  things  and  r^ons,  beyond  what 
truth  admits  of,  will  be  a  great  obstacle  to  true  philosoiJiy  and 
the  oontempUlion  of  nature. 
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The  conBideration  of  the  causes  of  the  ebb  and  flow  of  the  sea, 
attempted  hy  the  ancienta  and  afterwards  dropped,  taken  up 
again  hj  the  moderns  and  yet  by  variety  of  opinions  rather 
unsettled  than  discoBsed,  is  commonly  by  a  light  oonjecture 
referred  to  the  moon,  by  reason  of  some  correspondence,  be- 
tween the  motion  of  the  tides  and  that  of  the  moon.  But  yet 
if  we  look  more  closely  we  shall  find  some  vestiges  of  truth 
which  may  lead  to  greater  certainty.  Therefore  that  there 
may  be  no  confusion,  we  must  first  distinguish  the  motions  of 
the  sea,  which,  though  some  have  very  inconsiderately  mul- 
tiplied them,  are  in  reality  only  five  in  number;  whereof  one 
is  a  kind  of  anomalous  motion,  the  others  constant.  Let  the 
first  motion  be  set  down  as  that  wandering  and  various  motion 
of  the  curreuts  (aa  they  call  them).  The  second  as  that  great 
modon  of  the  ocean  every  six  hours,  by  which  the  waters 
alternately  approach  and  retire  from  the  shore  twice  a  day; 
not  exactly,  but  with  such  a  difference  as  makes  the  period  of 
revolution  a  month.  The  third  as  the  monthly  motion  itself, 
being  no  other  than  the  restoration  of  the  diuly  motion  (before 
mentioned)  to  the  same  times.  The  fotirth  as  the  half-montiily 
motion,  whereby  the  tides  are  increased  more  at  the  new  and 
full  moons,  than  at  the  quarters.  The  fiflh  as  the  half-yearly 
motion,  whereby  the  tides  receive  a  great  and  remarkable 
increase  at  the  equinoxes.  Now  it  is  of  the  second,  or  great 
diurnal  motioa  of  the  ocean  I  intend  principally  to  discourse  at 
{Mresent ;  only  toni^ung  on  the  others  in  pasnng,  and  as  far  as 
they  tend  to  ezplun  this  motion,  first  therefore  wiUi  respect 
to  the  motion  of  the  currents,  there  is  no  doubt  bat  that 
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accordingly  as  the  watera  ore  either  confined  hy  etruta,  or 
released  by  open  spaces ;  either  ran  and  as  it  were  poor  down 
decllvitiea,  or  encounter  and  run  np  acdivitiee;  either  glide 
smoothly  over  a  level,  or  are  disturbed  by  the  furrowa  and 
inequalities  of  the  bottom;  either  fall  in  with  other  currents 
with  which  they  mingle  and  are  carried  along,  or  are  agitated 
by  the  winds,  especially  the  anniversary  or  periodical,  which 
return  at  certain  seasons  of  the  year ;  there  b  doubt,  I  say, 
that  from  these  and  similar  causes  waters  vary  their  forces  and 
eddies  as  well  in  the  direction  and  course  as  in  the  velouty  or 
measure  of  the  motion,  and  that  thence  these  currents  are 
formed.  In  seas  therefore  the  deptli  of  the  channel,  the  inter- 
vention of  submarine  rocks,  chasms,  the  windings  of  ehores* 
promontories,  gulis,  etraita,  scattered  islands,  and  the  like, 
produce  many  effects,  and  drive  the  courses  and  streams  of  the 
waters  to  all  points  of  the  compass,  to  east  and  west,  as  well  as 
to  north  and  south,  according  to  the  positions  and  relative  con- 
figurations of  these  obstructions,  open  8pac«s  and  declivities. 
Let  therefore  this  particular  and  as  it  were  fortuitous  motion 
of  the  waters  be  set  adde,  that  it  may  not  oonftise  us  in  the 
inquiry  which  we  are  pursuing.  For  it  is  not  fur  to  deny 
the  truth  of  what  I  shall  presently  propound  with  regard  to 
the  natural  and  universal  motions  of  the  ocean,  on  the  ground 
that  this  motion  of  the  currents  is  at  variance  with  my  positions. 
For  currents  are  mere  compresuons  of  water,  or  liberations 
from  compression ;  and  are  (as  I  have  said)  partictilsr  and 
respective  to  the  poutiona  of  water  and  land,  or  even  to  the 
pressure  of  the  wind.  And  this  should  be  the  more  remem- 
bered and  observed,  because  this  general  motion  of  the  ocean, 
whereof  I  am  now  treating,  is  so  mild  and  gentie,  that  it  is 
entirely  subdued  and  overpowered  by  the  force  of  die  currents, 
and  yields  to  the  impulae  and  direction  of  their  violence.  Now 
that  this  ia  so,  ts  prindpally  shown  by  the  fact,  that  the  umple 
motion  of  the  ebb  and  flow  of  the  sea  is  not  felt  in  the  middle 
of  the  eea,  especially  in  vast  and  exten^ve  seas,  but  only  near 
the  shores.  Therefore  no  wonder  if  (being  inferior  in  strength) 
it  is  hidden  and  as  it  were  destroyed  by  the  currents ;  except 
that  this  very  motion,  when  it  is  with  ihe  stream  of  the 
currents,  somewhat  assists  and  increases  their  force;  whereas 
when  it  is  against  the  ciurents  it  slightiy  checks  St.  Dis- 
missing then  the  motion  of  the  currents,  I  go  on  to  the  four 
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constant  motions,  the  ux-hoarly,  ihe  montlil;,  the  half-monthly, 
and  the  half-yearly;  whereof  the  first  alone  Beema  to  move 
and  Btir  the  flow  of  the  sea,  the  second  only  to  determine 
and  restore  that  motion,  snd  the  two  last  to  increase  and 
strengthen  it.  For  the  ebh  and  flow  of  the  sea,  which  floods 
the  shores  to  a  certain  distance  and  then  retiree  again,  Turiea 
both  at  different  hours  and  in  the  force  and  quantity  of  water, 
whereby  the  other  three  motions  become  viubte.  This  motion 
therefore  of  ebb  and  flow  must  (as  we  propose)  be  distinctiy 
and  properly  conudered.  And  first  it  must  absolutely  be 
granted,  that  this  motion  concerning  which  we  are  inquiring 
be  one  of  these  two,-~nther  a  motion  of  rising  and  falling  of 
the  waters,  or  a  motion  of  prc^reseion.  Kow  by  motion  of 
rising  and  &lling  I  mean  such  motion  as  is  found  in  boiling 
water,  which  rises  up  in  the  boiler  and  then  rinks  agtan;  whereas 
by  progressive  motion  I  mean  such  as  is  found  in  water  carried 
in  a  basin,  which  runs  from  one  side  up  against  the  other. 
But  that  this  motion  is  not  of  the  first  kind  appears -principally 
fnxa  this,  that  in  the  different  parts  of  the  world  tides  vary  in 
point  of  time ;  so  that  in  some  places  there  is  a  flow  and  in- 
crease, when  elsewhere  there  is  an  ebb  and  decrease.  Kow,  if 
waters  did  not  move  &om  place  to  place  but  boiled  up  firom  the 
bottom,  they  ought  to  rise  and  fldl  everywhere  at  once.  For  we 
see  that  those  two  other  motions,  the  half-monthly  and  the  half- 
yearly,  act  and  operate  over  the  whole  world  at  the  same  time* 
For  the  flow  of  the  tide  is  increased  everywhere  at  the  equinox, 
not  in  some  places  at  the  equinox  and  in  others  at  the  tropics ; 
and  so  it  is  with  the  half-monthly  motion.  For  the  tide  is 
highest  at  the  new  mo<Hi  everywhere,  and  at  the  quarter 
nowhere.  In  these  two  motions  therefore  the  waters  really 
seem  plainly  to  rise  and  fall,  and  to  have,  as  it  were,  tiieir 
tcpogeea  and  perigees  like  the  celestial  bodies.  Haw,  in  the 
ebb  and  flow  of  the  sea,  of  which  I  am  speaking,  it  is  quite  the 
contrary;  which  is  the  Btirest  ugn  of  motion  in  progresaon. 
Besides,  if  the  flow  of  the  tide  be  set  down  as  a  rising,  we 
most  observe  somewhat  more  carefully  how  this  rising  is  caused. 
For  the  swelling  must  be  caused  either  by  an  increase  in  the 
qoantity  of  water,  or  by  an  extension  or  rarefaction  of  the  water 
in  the  same  quantity,  or  by  a  simple  lifting  up  in  the  same 
quantity  and  tiie  same  body.  But  this  third  cause  is  to  be 
abeolately  rejected.  For  if  tiie  water  be  lifted  up  as  it  is,  there 
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miut  of  necesnty  be  a  Taconm  between  the  gronnd  md  the 
bottom  of  tlie  water,  since  there  is  no  body  to  take  its  pUce. 
And  if  there  is  a  fresh  hodj  of  water,  it  must  emanate  and 
spring  from  the  earth.  But  if  it  be  only  an  exteotdon,  l^iat 
will  be  caused  either  by  a  solution  into  a  rarer  body,  or  by  a 
desire  of  approaching  some  other  body,  which,  as  it  were, 
summons  out  and  attracts  the  water  and  r^ses  it  np.  And 
certainly  this,  whether  it  be  ebullition  or  rarefacdon,  or  agree- 
ment of  the  waters  with  some  one  of  the  higher  bodies,  does 
not  appear  incredible,  if  it  be  in  a  moderate  quantity,  and  a 
tolerable  length  of  time  likewise  be  allowed  for  the  swelling 
or  increase  of  the  water  to  collect  and  rise.  Therefore  the 
exceea  of  water  observable  between  the  ordinary  tide  and  the 
half-monthly  which  is  fuller,  or  even  the  half-yearly  which  is 
fullest  of  all,  —  seeing  that  it  is  not  greater  than  the  dif- 
ference between  the  flow  and  ebb,  and  has  likewise  a  long 
enough  interval  to  make  this  increase  gradually, — is  nothing 
contrary  to  reason.  But  that  so  great  a  mass  of  water  should 
burst  forth,  as  to  account  for  the  difference  between  the  ebb 
and  flow ;  and  that  this  should  be  done  so  quickly,  namely, 
twice  a  day ;  as  if  the  earth,  according  to  that  foolish  conceit  of 
Apollonius,  were  taking  respiration,  and  breathing  out  water 
every  six  hours  and  then  taking  it  in  again  ;  is  a  very  great 
difficulty.  And  let  no  one  be  influenced  by  the  trifling  experi- 
ment, that  some  wells  in  some  places  are  siud  to  have  a  corre- 
spondence with  the  ebb  and  flow  of  the  sea ;  whence  one  might 
suspect  that  the  waters  inclosed  in  the  cavities  of  the  earth 
boil  up  in  a  like  manner;  in  which  case  the  swelling  could  not 
be  well  referred  to  the  progressive  motion  of  the  waters.  For 
the  answer  is  easy,  that  the  coming  in  of  the  tide  may  close 
up  and  fill  many  hollows  and  loose  places  of  the  earth,  turn 
the  subterraneous  waters,  and  beat  back  the  inclosed  air; 
which  in  a  continued  succession  may  rtuse  np  the  waters  of 
such  wells  by  simple  protrusion.  Therefore  this  does  not 
hnppen  in  all  wells,  nor  indeed  in  many ;  which  shonld  be  the 
case  if  it  were  the  nature  of  the  aniverbal  mass  of  waters  to 
rise  and  fall  by  turns,  and  to  correspond  with  the  tide  of  the 
sea.  But  on  the  contrary,  it  is  so  extraordinary  as  almost  to 
be  regarded  as  a  miracle;  because  (no  doubt)  such  openings 
and  passages  extending  from  weUs  to  the  sea  are  very  seldom 
found  without  some  stoppage  or  impediment.     And  it  ia  not 
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oat  of  tlie  way  to  mentioa  wliat  some  Bay,  that  in  deep  mines 
near  the  sea  the  air  becomeH  bo  thick  on  the  flow  of  the  tide  as 
to  threaten  suffocation ;  from  which  it  would  appear  not  that 
the  waters  boil  up  (there  being  none  seen),  but  that  the  air  is 
driven  back.  But  indeed  there  is  another  experiment  which  is 
not  to  be  despised,  but  is  of  great  weight,  and  hj  all  mgans 
deservee  an  answer ;  namely,  that  it  has  been  found  by  carefol 
obserration  (not  accidentally  noticed,  but  purposely  inquired 
and  discovered)  that  the  tide  ebbs  on  the  opposite  coasts  of 
Europe  and  Florida  at  the  same  time,  and  that  it  does  not  leave 
ibe  coast  of  Europe  when  it  moves  to  that  of  Florida,  like 
water  stirred  in  a  baran  (which  I  apoke  of  before),  but  that  it 
phunly  rises  and  falls  on  both  coaata  at  the  Bame  time.  But 
the  solution  of  this  objection  will  clearly  appear  in  the  observa- 
tiona  I  shall  make  presently  on  the  course  and  progression  of 
the  ocean.  Now  the  sum  of  the  matter  is  this,  that  the  waters 
which  set  out  from  the  Indian  Ocean,  being  obstructed  by  the 
oppoution  of  the  old  and  new  worlds,  are  driven  through  the 
Atlantic  from  south  to  north ;  so  no  wonder  that  they  approach 
equally  at  the  same  time  to  both  shores,  as  waters  use  to  do 
which  are  driven  by  the  sea  into  the  mouths  and  channels  of 
rivers,  wherein  it  is  most  evident  that  the  moBon  of  the 
sea  is  progressive  with  respect  to  the  river,  and  yet  overflows 
the  opposite  shores  both  at  the  same  time.  This  however  I 
candidly  admit,  as  my  manner  is,  and  I  would  have  men  attend 
and  remember  it ;  if  on  experience  it  be  found  that  it  is  high 
water  on  the  coasts  of  Peru  and  China  at  the  same  time  as  on 
the  above-mentioned  coasts  of  Europe  and  Florida,  my  opinion 
that  the  ebb  end  flow  of  the  sea  is  a  pn^essive  motion  must 
be  given  up.  For  if  it  be  high  water  at  the  same  time  on  the 
oppo»te  shores  both  of  the  Southern  ocean  and  the  Atlantic, 
there  are  no  other  shores  left  in  the  world  where  diere  can  be 
at  the  same  time  a  corresponding  ebb.  But  on  the  result  of  an' 
appeal  to  experience  (to  which  I  have  submitted  the  cause)  in 
tJiis  matter,  I  feel  tolerably  secure.  For  I  am  plunly  of  opi- 
nion that,  if  we  knew  how  the  case  stands  all  over  the  world, 
we  should  find  that  the  arrangement  is  fair  enough,  and  that 
there  is  at  any  given  hour  an  ebb  in  some  parte  of  the  globe 
equal  to  the  flow  in  others.  Wherefore,  from  what  has  been 
said,  let  this  motion  of  ebb  and  flow  be  set  down  as  a  pro- 
gresnve  motion. 
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Next  cornea  the  inquiry,  from  wbst  cause,  and  hj  vrhat  oor- 
respondence  of  things  tbia  motion  of  the  ebb  and  flow  arises 
and  exhibits  itself?  For  all  the  greater  motions  (if  they  be 
likewise  regular  and  constant)  are  not  solitary  or  (to  use  an 
astronomical  t«rm)  ferine,  but  have  in  the  nature  of  flungB 
some  with  which  they  correspond.  And  therefore  these  mo- 
tions —  both  the  h^-monthly  motion  of  increase  and  the 
monthly  motion  of  restoratiott — appear  to  correspond  with  the 
motion  of  the  moon ;  the  half-yearly '  or  equinoctial  motion, 
with  that  of  the  eon ;  and  likewise  the  risings  and  iallings  of 
the  waters  with  the  apc^ees  and  perigees  of  the  heavenly 
bodies.  Yet  it  will  not  immediately  follow  (and  we  would 
have  men  obserre  this)  that  things  which  correspond  in  the 
course  and  periods  of  time,  or  even  in  the  manner  of  carriage, 
ire  in  their  nature  subordinate,  and  the  cause  one  of  the 
other.  For  I  do  not  go  so  &r  as  to  assert  that  the  motions 
of  the  moon  or  sun  are  set  down  as  the  caoses  of  the  inferior 
motions  which  are  analogous  to  them,  or  that  the  sun  and  moon 
(as  is  commonly  sud)  have  dominion  over  those  motions  of  the 
sea  (though  such  thoughts  eadly  find  entrance  into  men's 
minde  by  reason  of  their  veneration  for  the  heavenly  bodies) ; 
indeed  in  that  very  half-monthly  motion  (if  rightly  observed)  it 
would  be  a  very  strange  and  novel  kind  of  obedience,  for  the 
tides  at  the  new  and  full  moon  to  be  affected  in  the  same  way, 
while  the  moon  is  affected  in  opposite  ways ;  and  many  other 
things  might  be  adduced  which  would  destroy  these  fancies  about 
dominations,  and  lead  ns  rather  to  conclude  that  these  cor- 
respondences arise  out  of  the  universal  passions  of  matter,  and 
the  primary  combinations  of  tlunge,  not  as  if  one  were  governed 
by  the  other,  but  that  both  emanate  from  the  same  origins  and 
fellow  causes.  Nerertheless  (however  it  be)  what  I  have  said 
remuns  true,  that  nature  delights  in  oorrespondeocee,  and  scarce 
admits  anything  unique  or  solitary.  We  must  see  therefore 
with  respect  to  the  six  hours'  motion  of  the  ebb  and  flow  of  the 
aea,  with  what  other  motions  it  is  found  to  agree  and  corre- 
spond. And  first,  we  must  inquire  respecting  the  moon,  how 
this  motion  eorts  and  combines  with  the  moon.  Now  we  do 
not  find  that  there  is  any  resemblance,  except  in  the  case  of 
the  monthly  restoration ;  for  the  six-hourly  course  (whereof  I 
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am  now  inquiring)  has  no  agreement  with  the  monthly ;  nor 
again  is  Uie  flow  of  tlie  sea. found  to  follow  any  of  the  con- 
ditions of  the  moon.  For  whether  the  moon  be  in  ber  increase 
or  wane,  whether  under  the  earth  or  above  it,  whether  elevated 
high  or  low  above  the  horizon,  or  whether  situated  in  the 
meridian  or  elsewhere,  in  none  of  theae  instances  has  the  ebb 
And  flow  of  the  sea  any  correspondence. 

Therefore  dismissing  the  moon  let  us  inquire  of  other  cor- 
respondences. Now  of  all  celestial  motions  the  diurnal  is  plainly 
die  shortest,  and  accomplished  in  the  least  time  (namely,  in  the 
space  of  twenty-four  hours).  It  is  natural  therefore  to  refer 
this  motion  whereof  we  are  inquiring  (which  ia  still  shorter 
than  the  diurnal  motion  by  three  fourths)  to  that  motion  among 
the  celestial  bodies  which  is  shortest ;  but  this  does  not  press 
the  matter.  What  weighs  more  with  me,  is  that  this  motion  - 
is  80  distributed  as  to  correspond  to  the  divisions  of  the  diurnal 
motion;  so  that  although  the  motion  of  the  waters  is  almost 
infinitely  slower  than  the  diurnal  motion,  it  ie  yet  commen- 
surable with  it.  For  six  hours  is  a  quarter  of  the  diurnal 
motion,  and  »x  hours  is  (as  I  have  said)  the  time  of  this  motion 
of  the  sea,  with  a  difference  coinciding  with  the  measure  of  the 
moon's  motion.  Of  this  therefore  I  am  fully  persuaded,  and  take 
it  almost  for  an  oracle,  that  this  motion  is  of  the  same  hind  as 
the  diumiJ  motion.  Taking  therefore  this  as  a  foundation,  I 
shall  proceed  to  inquire  of  the  rest ;  and  I  judge  that  the  whole 
matter  may  be  resolved  by  three  inquiries.  First,  does  this 
diomal  motion  confine  ilself  to  the  limits  of  the  heaven,  or 
does  it  descend  and  reach  lower  bodies  7  Secondly,  do  tiie  seas 
move  regularly  from  east  to  west  as  the  heavens  do?  Thirdly, 
whence  and  in  what  manner  proceeds  the  reciprocation  of  the 
tides  every  six  hours,  coinciding  with  a  fourth  part  of  the 
diurnal  motion,  tbough  witb  a  difierence  coinciding  with  the 
motion  of  the  moon  7  With  regard  to  the  first  inquiry,  I  judge 
that  the  motion  of  rotation  or  conversion  from  east  to  west 
is  not  properly  a  celestial  but  quite  a  cosmical  motion ;  a  motion 
primarily  belonging  to  the  great  fluids,  and  found  from  the 
Bummita  of  heaven  to  the  depths  of  the  water ;  the  inclination 
being  always  the  same,  though  the  d^rees  of  velocity  vary 
greatiy ;  varying,  however,  in  a  regular  order,  so  that  the  swift- 
ness of  the  motion  diminishes  the  nearer  the  bodies  approach  the 
earth.     Kow  in  the  first  pluce  that  this  motion  is  not  termi- 
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nated  with  the  beaveii,  ma;  be  probablj  Inferred  from  the  fact 
that  it  prerailfl  in  full  vigour  tlirough  such  an  imroense  depth 
of  heaven  as  that  which  lies  between  the  starry  heaven  and  the 
moon  (s  apace  much  larger  than  that  between  the  moon  and  the 
earth),  decreaung  regularly  all  the  way ;  whence  it  ia  not  likely 
that  nature  should  throw  off  suddenly  and  at  once  a  corre- 
spondence of  this  kind,  which  has  been  continued  with  a  gradual 
abatement  for  such  an  immense  distance.  That  this  is  the  case 
in  celestial  bodies  is  proved  by  two  inconveniences  which  would 
otherwise  follow.  For  as  it  is  manifest  to  the  sense  that  the 
planets  perform  a  diurnal  motion,  we  must  necessarily,  unless 
this  motion  be  act  down  as  natural  and  proper  to  all  planets, 
take  re^ge  either  in  the  violence  of  the  primum  mobile,  which 
is  direcUy  contrary  to  nature,  or  in  the  rotation  of  the  earth, 
—  a  suppoffltion  arbitrary  enough,  as  &r  as  phyucal  reasons 
are  concerned.  In  the  heavens  therefore  tite  thing  is  sow 
And  leaving  the  heavens,  this  motion  is  further  seen  most 
plainly  in  the  lower  comets,  which,  though  they  are  lower  than 
the  moon,  yet  evidentiy  revolve  from  east  to  west.  For  though 
they  have  their  own  solitary  and  irregular  motions,  yet  in  the 
peribnnance  thereof  they  still  participate  in  the  motion  of  the 
ether,  and  moye  in  the  same  direction.  They  do  not  commonly 
keep  within  the  tropics,  and  have  no  regular  spirals,  but  run 
out  sometimes  townrde  the  poles ;  but  nevertheless  they  revolve 
in  order  from  east  to  wesL  And  this  motion  of  theirs,  though 
greatly  diminished  (since  the  nearer  they  approach  to  the  earth 
the  smaller  are  the  circles  in  which  they  revolve,  and  the  slower 
is  the  motion),  still  remains  vigorous,  so  that  it  can  overcome 
great  distances  in  a  short  time.  For  these  comets  move  roi^id 
the  whole  circumference  both  of  the  earth  and  the  lower  air 
in  the  space  of  about  four  and  twenty  hours,  with  one  or  two 
hours  over.  But  when  descending  gradually  we  come  to 
those  regions  on  which  the  earth  acts  not  only  by  a  commtmi- 
oatioD  of  ita  nature  and  virtue  (which  checks  and  quiets  the 
(arcular  motion),  but  likewise  by  a  material  iniiislon  of  the 
particles  of  Its  substance  in  thick  vapours  and  exhalations,  this 
motion  18  immensely  deadened  and  almost  collapses  ;  and  yet 
it  is  not  thereby  completely  exhausted  and  stopped,  but  re- 
muns  in  a  languid  and  as  it  were  latent  state.  For  it  is  now 
acknowledged  that  in  sailing  within  the  tropics,  where  from 
the  openness  of  the  sea  the  motion  of  the  air  ie  best  perceived, 
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and  where  the  ur  itself  (like  die  heaven)  reTolves  in  Isi^er 
ordefl  and  therefore  with  greater  velocity,  there  is  found  a 
constant  and  perpetual  breeze  blowing  from  east  to  weat ;  so 
that  ihey  who  want  a  west  wind  often  seek  for  it  and  find  it 
without  the  tropica.*  It  appears  therefore  that  this  motion  is 
not  eztiDgnicihed  even  in  the  loweet  air ;  only  it  now  becomes 
sli^^sh  and  feeble ;  so  that  it  is  eoarce  felt  without  tlie  tropics. 
And  yet  even  out«de  the  tropics  here  in  Europe,  when  tbe 
shy  is  calm  and  clear,  there  is  observed  at  sea  a  certain  breeze 
following  the  son,  which  is  of  the  same  kind.  And  we  may 
also  suspect  that  what  we  experience  here  in  Europe,  where 
the  east  wind  is  keen  and  drying,  whereas  on  the  other  hand 
the  weat  is  genial  and  moist,  does  not  only  depend  on  this — 
that  with  ns  the  former  blows  from  the  land,  the  latter  from 
the  sea ;  but  likewise  on  this,  that  tbe  east  wind,  being  in  the 
same  Erection  as  the  proper  motion  of  the  air,  stimulates  and 
irritates  that  motion,  and  thereby  dissipates  and  rarefies  the 
axt.  The  weat  wind,  on  the  other  hand,  blowing  contrary  to 
the  motion  of  the  ur,  tuma  the  air  back  upon  itself,  and  thereby 
thickens  it.  Neither  is  that  common  observation  to  be  de- 
spised, that  the  higher  clouds  generally  move  &om  east  to 
west  when  contrary  winds  are  at  the  same  time  blowing  on  the 
earth.  And  if  this  is  not  always  the  case,  the  reason  la  diat 
there  are  sometimes  contrary  winds  blowing,  some  above  and 
others  below ;  and  those  that  blow  above  (if  they  be  opposite) 
disturb  the  proper  motion  of  the  air.  And  therefore  that  this 
motion  is  not  confined  within  the  limits  of  tbe  heaven  is  sufS- 
ciently  dear. 

Next  in  order  is  the  second  inquiry;  namely,  whether  the 
waters  more  regularly  and  naturally  from  east  to  west?  mean- 
ing by  waters  tiiose  collectiona  or  masses  of  water,  which  form 
portions  of  nature  large  enough  to  have  a  correspondence 
with  the  fabric  and  structure  of  the  universe.  And  I  am 
clearly  of  opinion  that  the  same  motion  belongs  to  this  maas 
of  waters  and  exists  in  it,  but  that  it  is  slower  than  in  the 
air,  tbough  by  reason  of  the  groaaness  of  the  body  it  is  more 
-visible  and  apparait.  Out  of  many  experiments  therefore 
which  might  be  brought  to  jmive  tbis,  I  shall  for  the  present 
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content  myself  with  three,  bat  those  ample  snd  eminent 
wluoh  demonstrate  that  this  is  the  fact.  The  first  is  that 
tibere  is  fonnd  a  mamfest  motion  an  J  flow  of  waten  &om  the 
Indian  Ocean  to  the  AtUntic,  and  that  swifter  and  stronger 
towards  the  Struts  of  Magellan,  where  there  is  an  outlet  to 
the  vest;  and  also  a  great  motion  in  the  opporate  part  <^ 
the  world  from  the  Grerman  Ocean  into  the  British  ChanneL 
And  these  courses  of  water  manifestly  reTolve  from  east  to 
west.  Wherein  it  is  to  be  espedally  observed,  that  in  these 
two  places  only  the  seas  are  open  and  can  perform  a  complete 
drole ;  whereas  on  the  contrary  in  the  middle  regions  of  the 
world  they  are  cut  off  by  the  two  obstacles  of  the  (Md  and  New 
Worid,  and  driven  (as  into  the  mouths  of  rivers)  into  the  two 
channels  of  the  Atlantic  and  Southern  Ocean,  which  stretch 
from  north  to  south,  and  therefore  do  not  interfere  with  the 
order  of  motion  from  east  to  west.  The  true  motion  Uierefore 
of  the  waters  is  most  properly  taken  from  these  extremities  of 
the  world  which  I  have  mentioned,  where  they  are  not  oh- 
structed,  bnt  pass  through.  This  is  the  first  experiment.  The 
second  is  as  foUowe :  — 

Suppoung  that  the  tide  at  the  mouth  of  the  Struts  of 
Gibialtar  comes  in  at  a  certiun  hour,  it  ie  plmn  that  it  must 
come  in  later  at  Cape  St.  Vincent  than  at  the  Struts ;  later  at 
Cape  Finisterre  than  at  Cape  St  Yincent ;  later  at  Be  de  It6 
thui  at  Cape  Finisterre;  later  at  Noirmoutier  (insohun  Hedtas) 
than  at  He  de  B^ ;  later  at  the  mouth  of  the  English  Chaoa^ 
than  at  Noirmoutier ;  later  on  the  coast  of  Kormandy  than  at 
the  entrance  of  the  ChanneL  And  so  far  it  is  regular ;  but  at 
Qravelines  the  order  is  completely  changed  (aod  that  with  a 
great  leap),  the  tide  coming  in  at  the  same  lime  as  at  the 
month  of  the  Straits  of  Gibraltar.  And  this  second  expe- 
riment I  refer  to  the  first.  For  I  conceive  (as  I  before  sud) 
that  in  the  Indian  and  Northera  Oceans  the  proper  course  of 
the  water  from  east  to  west  is  open  and  perfect;  whereas  in 
the  channels  of  the  Atlantic  and  South  Sea  it  is  straitened, 
thwarted,  and  repelled  by  the  opposition  of  land,  which  on 
both  sides  stretches  along  from  north  to  south,  and  gives  no  free 
outlet  to  the  waters,  except  towards  the  extremities.  But  this 
compulsion  of  the  waters  from  the  Indian  Sea  to  the  north,  and 
that  from  the  German  Ocean  to  the  south,  differ  immensely  in 
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-extent  hj  reason  of  the  di£fereiit  force  and  qiunldtr  of  the 
craters.  And  hence  all  the  Atlantic  Ocean  as  far  as  the 
'BiitiBh  Channel  yields  to  the  force  of  the  Lidian  Ocean ;  while 
only  the  upper  part,  namely  that  which  lies  towards  Denmark 
mnd  Norway,  yields  to  that  t^  die  North  Sea.  Now  this  must 
be  so.  For  the  two  great  islands  of  the  Old  and  New  World 
are  by  shape  and  position  broad  at  the  north  and  pointed  at 
the  south ;  so  that  the  seas  towards  the  soath  occupy  a  large 
spaoe,  but  the  seas  towards  the  north  (at  the  back  of  Europe, 
Aei«,  and  America)  a  small  one.  Therefore  this  great  mass 
of  waters,  which  comes  from  the  Indian  Ocean  and  is  driven 
back  into  the  Atlantic,  is  able  to  force  and  push  on  the  conrse 
of  the  waters  by  a  continued  snccession  towards  the  British 
Channel,  which  is  a  succession  towards  the  north.  But  that 
fiu:  smaller  portion  of  waters  which  comes  &om  the  North' 
■Sea,  and  has  likewise  almost  a  free  outlet  in  its  own  course 
towards  the  west  at  the  back  of  America,  cannot  drive  the 
course  of  the  waters  towards  the  south  except  at  the  point 
.  I  have  mentioned,  about  the  British  Channel.  Now  it  needs 
must  be  that  between  tiiese  oppoute  motions  there  is  some 
point  where  they  meet  in  conflict,  and  where  the  order  of  the 
coming  in  of  the  tide  is  at  once  changed ;  as  we  stud  happened 
about  Graveltnei,  which  is  the  point  where  the  currents  of  the 
Indian  aad  Northern  Sea  meet.  And  that  there  is  a  kind  of 
eddy  &om  the  contrary  tides  about  Holland  has  been  observed 
by  many,  not  only  from  the  invermon  of  the  order  of  the  hours 
of  high  water  (which  I  have  mentioned),  but  likewise  from  par- 
ticular and  viable  experiment.  But  if  tlus  be  so,  it  returns 
to  this ;  that  it  must  needs  be  that  the  further  the  parts  and 
coasts  of  the  Atlantic  stretch  southward  and  approach  the 
Indian  Ocean,  the  earlier  does  the  flow  of  the  tide  become  in 
point  of  precedence,  inasmuch  as  it  arises  &om  the  proper 
motion  of  the  Indian  Sea;  but  the  further  they  reach  to  the 
nMrth  (up  to  the  common  point,  where  they  are  repelled  by  the 
oontraty  stream  of  the  Northern  Sea),  the  later  in  subsequence. 
But  that  this  ie  so,  that  experiment  of  the  pn^ression  from 
the  Straits  of  Gibraltar  to  the  British  Channel  phunly  shows. 
Wherefore  I  judge  likewise  that  it  is  high  water  earlier  about 
the  coast  of  Africa  than  about  the  Struts  of  Gibraltar ;  and 
rerernng  the  order,  that  it  is  earlier  about  Norway  than  about 
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Sweden;  but  tluB  I  have  not  aseertainecl  by  experiment  or 
history.    The  third  experiment  is  w  followB :  — 

Seas  shut  in  on  one  ude,  which  are  called  bays,  if  they  tend 
in  their  direction  from  east  to  west,  wluch  is  in  oon«Bp<»idence 
with  the  proper  motion  of  the  waters,  have  v^tous  and  strong 
tides ;  but  if  they  tend  in  a  contrary  directbn,  weak  and  im- 
perceptible ones.  For  the  Bed  Sea  has  a  T«ry  strong  tide;  and 
the  Persian  Gulf,  which  runs  more  direcdy  to  the  west,  a  still 
stronger.  But  the  Mediterraneao,  which  is  the  largest  bay  in 
tite  world,  with  its  parts  the  Gulft  of  Lyons  and  Qenoa,  the 
Black  Sea,  and  the  Sea  of  Marmora,  and  likewise  the  Baltic, 
which  all  turn  to  the  east,  have  hardly  any,  or  weak  ones. 
But  this  difference  is  best  displayed  in  the  parts  of  the  Medi- 
terranean, which  as  long  as  they  point  to'  the  east  or  bend  to 
the  north  (like  those  I  mentioned  befiire)  are  quiet  and  without 
much  tide.  But  when  they  turn  to  the  west,  like  the  Adriatic, 
they  acquire  a  notable  flow.  To  which  add,  that  in  the  M^ 
diterraoean  what  little  ebb  there  is  begins  from  the  ocean, 
whereas  the  flow  begins  from  the  opposite  side,  bo  that  the 
water  rather  follows  its  course  from  the  east  than  the  pooring 
back  of  the  ocean.  These  three  experiments  then  are  all  I 
shall  at  present  use  with  reference  to  the  second  inquiry. 

Yet  I  may  add  a  kind  of  proof  agreeable  to  the  things  al- 
ready spoken,  but  of  an  abatruser  nature ;  namely,  an  argument 
in  favour  of  this  motion  from  east  to  west  (which  I  have  attri- 
buted to  the  waters),  drawn  not  only  from  the  correspondence 
of  the  heavens  (whereof  I  have  already  spoken)  where  this  mo- 
tion is  in  special  power  and  vigour,  but  likewise  from  the  earth, 
where  it  seems  forthwith  to  cease ;  so  that  this  tendency  or  mo- 
tion is  truly  cosmical,  and  penetrates  everjrthing  from  the  heights 
of  heaven  to  the  depths  of  the  earth.  For  I  imderstand  this 
rotation  from  east  to  west  to  take  [Jace  (as  it  is  really  found  to 
do)  about  the  north  and  south  poles.  Now  the  diligence  of 
Gilbert  has  discovered  for  us  moat  truly  that  all  earth  and 
every  nature  (which  we  call  terrestrial)  that  is  not  supple  but 
rigid,  and  as  he  himself  calls  it  robust,  has  a  direction  or  vei^ 
ti^ty,  latent  indeed  and  yet  revealing  itself  in  many  exqnittte 
experiments,  towards  north  and  south.  Which  observation  I 
nevertheless  limit  and  correct,  by  confining  the  assertion  to 
the  exterior  concretions  about  the  sur&ce  of  the  earth,  and  not 
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extending  it  to  the  ioterior  (for  that  the  earth  it  a  magnet  was 
a  notioii  haaUly  taken  up  from  a  very  light  fancy ;  as  it  is  im- 
poBuble  iLat  things  in  the  interior  of  the  earth  can  be  like  any 
substance  exposed  to  the  eye  of  man ;  for  with  ub  all  things 
are  relaxed)  wrought  upon,  and  softened  by  the  sun  and 
heavenly  bodies,  so  that  Uiey  cannot  correspond  with  things 
ntoated  in  a  place  where  such  a  power  does  not  penetrate) ;  but 
the  ptuDt  with  which  we  are  now  concerned  is  that  the  upper 
incrustationa  or  concretions  of  the  earth  appear  to  correspond 
witlt  the  rotations  of  the  heaven,  air,  and  water,  as  far  as  con- 
sistent and  determinate  bodies  can  correspond  with  liquids  and 
fluids;  that  is,  not  that  tliey  revolve  upon  poles,  but  that 
they  direct  and  turn  themselves  towards  poles.  For  as  every 
revolviog  orb  which  turns  on  fixed  poles  and  has  no  central  mo- 
tion partakes  in  a  way  of  both  a  movable  and  a  fixed  nature, 
so  when  by  the  solid  or  self-determining  nature  of  the  body 
the  power  of  revolving  is  bonnd  up,  tlie  power  and  desire 
of  self-direction  stJU  remains  and  is  increased  and  united ;  so 
that  the  direction  and  verticity  towards  the  poles  in  rigid  bo- 
dies is  the  same  thing  as  revolving  upon  the  poles  in  fluid. 

There  remuna  the  third  inquiry ;  whence  and  in  what  manner 
is  that  six-hourly  reciprocation  of  the  tides  prodaced,  which 
coincides  with  a  quarter  of  the  diurnal  motion,  with  the  above- 
mentioned  difference?  To  understand  this,  suppose  the  whole 
worid  to  be  covered  with  water,  as  at  the  deluge.  I  conceive 
that  the  waters,  being  now  in  a  perfect  orb,  and  no  way  ob- 
structed, would  continually  move  every  day  a  certun  distance 
from  east  to  west  (not  a  great  one  indeed,  by  reason  of  the 
wearing  out  and  weakening  of  this  motion  in  the  confines  of 
the  earth),  since  they  would  be  nowhere  obstructed  or  checked 
by  the  opposition  of  land.  Suppose,  again,  the  earth  to  be  a 
single  island,  sbetching  out  lengthways  from  north  to  south,  that 
being  the  shape  and  position  which  most  checks  and  obstructs 
the  motion  from  east  to  west ;  I  concuve  that  the  waters  would 
hold  on  in  their  straight  and  natur^  coarse  for  a  time,  but  that 
afterwards,  being  driven  back  by  that  island,  they  would  return 
in  equal  intervals  ;  so  that  there  would  only  be  one  flow  and 
one  ebb  in  the  course  of  the  day,  and  about  twelve  hours  would 
be  given  to  eacli  of  them.     And  now  suppose  (what  is  indeed 
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the  fact)  the  earth  to  be  divided  into  two  islands,  namdy, 
the  Old  and  Mew  World  (for  the  Boathem  continent  from  its 
position  doea  not  make  much  difference,  aa  nether  do  Green- 
land or  Kova  Zembla),  and  these  two  islands  to  extend  al- 
most through  three  zones,  between  which  the  two  oceans,  the 
Atlantic  and  Southern,  flow,  bat  have  no  pacaage  thnnigh  ex- 
cept towards  the  poles ;  I  concave  it  most  needs  follow  that 
these  two  obstacles  will  infnse  and  oommnnicate  the  nature  of 
a  twofold  reciprocation  to  the  whole  body  of  the  water,  and 
thence  oomes  that  quarter  of  the  diurnal  motion ;  for  that  (he 
waters  being  diecked  on  both  sides,  the  ebb  and  flow  of  the 
sea  must  come  twioe  a  day,  every  six  hours,  there  being  a 
double  advance  and  likewise  a  double  repercussion.  And  if 
these  two  islands  were  extended  in  the  waters  like  cylinders  or 
columns,  with  eqtud  dimensionB  and  stnught  ehorea,  this  motion, 
which  now  seems  confused  and  obscured  by  reason  of  tlie  va* 
riety  of  portion  in  sea  and  land,  would  be  easily  demonstrated, 
and  would  surest  itself  to  anybody. .  Neither  likewise  is  it 
difficult  to  form  some  conjecture  of  the  degree  of  velocity  that 
may  be  reasonably  aeugned  to  this  motion  of  the  waters,  and 
of  the  distance  it  performs  in  one  day.  For  if  (to  estimate 
tins)  you  take  some  of  those  shores  which  are  least  mountainous 
or  depressed,  and  are  contiguous  to  an  open  sea,  and  if  yoa 
take  a  measure  of  the  distance  between  high  and  low  water 
mark,  and  if  you  multiply  this  distance  by  four  on  account  of 
tie  four  tides  a  day,  and  again  double  die  |m>dnct  on  account 
of  the  tides  at  the  oppo^te  shores  of  the  same  sea,  and  add 
something  more  on  account  of  the  height  of  coasts,  which  are 
always  somewhat  nused  above  the  level  of  the  ees ;  this  cal- 
culation will  give  the  distance  which  a  globe  of  water,  if  it 
were  free  from  all  obstruction  and  always  moved  in  a  areolar 
pn^ression  round  the  eardi,  would  travel ;  and  certainly  it  ia 
not  a  great  one.  Kow  with  respect  to  that  difi'»«nce  which 
coincides  with  the  moon's  motion,  and  makes  the  period  a 
month ;  I  conceive  it  to  be  due  to  tiiis :  that  the  time  of  nx 
hours  is  not  the  exact  meatmre  of  redpiooation,  as  nether 
is  the  diurnal  motion  of  any  of  the  planets  restored  exactly  in 
twenty-four  hours ;  and  that  of  the  moon  least  of  alL  There- 
fore the  measure  of  the  ebb  and  flow  of  the  sea  is  not  a  quarter 
of  die  motion  of  the  fixed  stars,  which  is  the  motion  of 
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twentjr-fonr  hours,  bat  b  quarter  of  tbe  diomal  motion  of 
the  moon. 

Itifttnctions. 

Inquire  whether  the  time  of  high  water  ahout  tiie  coast  of 
Aiiica  precedes  that  alwut  the  Straits  of  Gibraltar.  Inquire 
whether  the  time  of  high  water  about  Norway  precedes  that  of 
high  water  about  Sweden;  and  in  like  manner  whether  the 
latter  precedes  that  about  Gravelines. 

Inquire  whether  the  time  of  high  water  on  the  coast  of 
Brazil  precedes  the  time  of  high  water  on  the  coasts  of  New 
Spain  and  Florida. 

Inquire  whether  the  time  of  high  water  on  the  coast  of 
China  is  not  the  same,  or  -very  nearly  the  same,  as  the  lime  of 
high  wat«r  on  the  coast  of  Peru ;  and  also  as  the  time  of  low 
water  on  the  coasts  of  A&ica  and  Florida 

Inqnire  how  the  time  of  high  water  on  the  coast  of  Peru 
differs  from  that  of  high  water  on  the  coast  of  New  Spain,  and 
particularly  of  the  differences  in  the  hours  of  high  water  on 
the  two  shores  of  the  Isthmus  of  Darien ;  and  Bg«n  how  the 
time  of  high  water  on  the  coast  of  Fern  corresponds  to  the 
time  of  high  water  on  the  coast  of  China. 

Inquire  of  the  heights  of  the  tides  («  different  coasts,  as 
well  as  of  their  times  and  hours.  For  though  high  tides-  are 
mostly  caused  by  depressionB  of  coasts,  yet  they  have  some 
relation  likewise  to  the  true  motion  of  the  sea,  according  as  it 
is  with  them  or  agunst  them. 

Inquire  of  the  Caspian  Sea  (which  is  a  large  land-locked 
collection  of  waters,  with  no  outiet  to  the  ocean)  to  see  if  it 
has  any  ebb  and  flow,  or  of  what  nature  it  is ;  for  my  own 
conjecture  is,  tiiat  the  waters  of  the  Caspian  may  have  one 
tide  a  day,  bat  not  two;  and  such  that  there  shall  be  low 
water  on  the  eastern  coasts  of  that  sea,  when  there  is  high 
water  on  the  western. 

Inquire  whether  the  higher  flood  tides  at  the  new  and  fiill 
moon,  and  likewise  at  the  equinoxes,  take  plaoe  In  different 
parts  of  the  world  at  the  same  time ;  and  when  I  say  at  the 
tame  time,  I  do  not  mean  the  same  hour  (for  the  hours  vary,  as 
I  have  said,  according  to  the  progression  of  the  waters  along 
the  shore),  but  the  same  day. 
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Liwiitatiom. 
The  mqoiij  is  not  earned  out  to  a  fiill  ezplanatioii  of  tibe 
correepoodeDce  of  the  monthly  motion  of  the  sea  with  the 
motion  of  the  moon ;  aa  to  whether  it  be  the  effect  of  mibor- 
din^tion,  ot  of  a  common  cause. 

Comuciioiu. 
The  present  mqniry  is  connected  widi  the  inqniry  whether 
the  earth  has  a  dinmij  motion.  For  if  the  tide  be,  as  it  werc^ 
the  extreme  diminution  of  the  diurnal  motion,  it  wtU  fdlow 
that  the  globe  of  the  eartii  ie  immovable,  or  at  least  that  it 
moves  much  slower  than  the  waters  themselves. 
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CtJFID  AND  CmUH: 


The  ttonefi  told  hj  the  aacients  coacemiiig  Capid,  or  liore, 
cannot  all  Apply  to  ihe  eamo  person ;  and  indeed  they  them- 
Aelves  make  mention  of  two  Cnpids,  very  widely  differing  from 
one  another;  one  being  said  to  be  the  oldest,  the  other  the 
yonngeat  of  the  gods.  It  is  of  the  elder  that  I  am  now  going 
to  speak.  They  say  then  that  this  Love  was  the  most  ancient 
of  all  the  goda,  and  therefore  of  all  things  else,  except  Chaoa, 
which  they  hold  to  be  coe^  with  hioL  He  is  without  any 
parent  of  his  own;  hut  himseir  united  with  Chaos  begat  the 
gods  and  all  things.  By  some  however  it  is  reported  that  he 
came  of  an  egg  that  was  lud  hy  Xox.  Various  attributes  are 
assigned  to  him :  as  that  he  is  always  an  infant,  blind,  naked, 
winged,  and  an  archer.  But  his  princip^  and  peculiar  power  I 
is  exercised  in  uniting  bodies ;  the  keys  likewise  of  the  ur,  | 
earth,  and  sea  were  entrusted  to  hioL  Another  younger 
Cupid,  the  son  of  Venus,  is  also  spoken  of,  to  whom  the  attri- 
butes of  the  elder  are  transferred,  and  many  added  of  his  own. 
This  fable,  with  the  following  one  respecting  Ctclum,  Beems 
to  set  forth  in  the  small  compass  of  a  parable  a  doctrine 
oonceming '  the  prinoii^es  of  things  and  the  origins  of  the 
world,  not  difiering  in  much  &om  the  philosophy  which  Demo-| 
ditus  held,  excepting  that  it  appears  to  be  eomewbat  more 
verere,  sober,  and  pure.  For  the  specolationB  of  that  philo- 
sopher, acute  and  dtUgent  as  he  was,  could  not  rest  nor 
keep  within  bounds,  nor  put  a  sufficient  check  and  control 
OTer  themaelTes.  And  even  the  ofnnions  which  are  veiled  in 
the  parable,  though  somewhat  more  correct,  are  yet  no  belter 
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tlian  Buch  as  proceed  from  the  intellect  left  to  itself  and  not 
restjng  constantly  on  experience  and  advancing  step  by  step; 
a  isult  to  which  I  suppose  the  primltiTe  ages  were  likewise 
subject.  It  must  be  understood  however  in  the  first  place, 
that  the  tlungs  here  brought  forward  are  drawn  and  coodaded 
from  the  authority  of  human  reason  alone,  according  to  iha 
belief  of  the  sense,  whose  expiring  and  fuling  oracles  are 
deservedly  rejected  since  a  better  and  more  cert^  light  has 
been  shed  upon  us  from  divine  revelation.  This  Chaos  then, 
which  was  contemporary  with  Cupid,  signified  the  rude  mass 

/or  congregation  of  matter.  But  matter  itself,  and  the  force 
and  nature  thereof,  the  priuciplea  of  things  in  short,  wne 
(shadowed  in  Cupid  himself.  He  is  introduced  withoat  a 
parent,  that  is  to  eay,  withoat  a  cause ;  for  the  cause  is  as  the 
parent  of  the  efiect ;  and  it  is  alamiliar  and  almost  continnal 
fignre  of  speech  to  denote  cause  and  efiect  as  parent  and  cluld. 
Now  of  this  primary  matter  and  the  proper  virtue  and  action 
thereof  there  can  be  no  cause  in  nature  f  for  we  always  except 
God^U-Zor  nothing  was  before  it.  Therefore  there  was  no 
efficient  cause  of  it,  nor  anything  more  original  in  nature ;  con- 
oequeutly  neither  genus  nor  form.  Wherefore  whatsoever 
this  matter  and  its  power  and  operation  be,  it  is  a  thing  pon- 
tive  and  inexplicable,  and  must  be  taken  absolutely  as  it  la 
found,  and  not  to  be  judged  by  any  previous  conception.  For 
if  the  manner  could  be  known,  yet  it  cannot  be  known  by 
cause,  seeing  that  next  to  Ciod  it  is  the  cause  of  causes,  itself 
only  without  a  cause.  For  there  is  a  true  and  certun  limit  of 
causes  in  nature ;  and  it  is  as  unskiliul  and  snperfidal  a  part 
to  require  or  ima^e  a  cause  when  we  come  to  the  ultimate 
force  and  positive  law  of  natnre,  as  not  to  look  for  a  cause  in 
things  subordinate.  And  hence  Cupid  is  represented  by  the 
antuent  sages  in  the  parable  as  without  a  parent,  that  is  to  say, 
without  a  cause, — an  obserrotion  of  no  small  significance ;  nay, 
I  know  not  whether  it  be  not  the  greatest  thing  of  aU.  For 
nothing  has  corrupted  {diiloeopby  so  much  as  this  seeking  after 
the  parents  of  Cupid ;  that  is,  that  philosophers  have  not  taken 
the  principles  of  things  as  they  are  fonnd  in  nature,  and  ao> 
oepted  them  as  a  positive  doctrine,  resting  on  the  futh  of  ez- 
I  perience ;  but  they  have  radier  deduced  them  from  the  laws  of 
disputation,  the  petty  conclusions  of  io(pa  and  mathematics, 
common  motions,  and  auch  wanderings  of  the  mind  beyond  the 
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Hmits  of  nAtare.  Therefore  s  philosoptiflT  ahonld  be  contisiully 
reromding  himself  that  Cupid  has  no  parente,  lest  his  under* 
standing  turn  aside  to  unrealities;  because  the  htunan  mind 
nuB  off  in  these  aniTersal  cooceptionB,  abuses  both  itself  and 
the  nature  of  things,  sad  stru^ii^  towards  that  which  is  far 
off,  ialls  back  on  that  vluch  is  close  at  hand.  For  unco  the 
mind,  by  reason  <^  its  narrowness,  is  commonly  most  moved  by 
thii^  of  familiar  occurrence  and  Which  may  enter  and  strike 
it  directly  and  at  once,  it  cornea  to  pass  that  when  it  baa  ad- 
vanced to  those  things  which  are  most  universal  in  experience, 
and  yet  cannot  be  content  to  rest  in  them,  that  then,  as  if 
striving  after  things  still  more  ori^nal,  it  turns  to  those  by 
which  itself  has  been  most  affected  or  ensnared,  and  fancies 
these  to  be  more  causative  and  demonstrative  than  those  oni- 
Tersals  themselves. 

It  has  been  said  then  that  the  prinutive  essence,  force  and 
desire  of  things  has  no  cause.  How  it  proceeded,  having 
no  cause,  is  now  to  be  conndered.  Now  the  manner  is  itself 
also  very  obscure :  and  of  this  we  are  warned  by  the  parable, 
where  Cupid  is  el^pmtly  fngned  to  come  of  an  ^g  which  was 
laid  by  Nox.  Certainly  the  divine  philosopher  declares  that 
"  God  hath  made  everything  beautiful  in  ita  season,  also  be  hath 
given  the  worid  to  their  disputes ;  yet  so  that  man  cannot  find 
out  the  work  that  God  worketh  from  the  beginning  to  the  end."  * 
For  the  summary  law  of  being  and  nature,  which  penetrates 
and  runs  through  the  vicissitudes  of  things  (the  same  which  is 
described  in  the  phrase, "  the  work  which  God  worketh  irom  \ 
the  b^inning  to  tim  end  '^,  that  is,  the  force  implanted  by  God  I 
in  theae  first  particles,  from  the  multiplication  whereof  all  the  I 
variety  of  things  proceeds  and  is  made  up,  is  a  thing  which  the  | 
thoughts  of  man  may  ofier  at  bat  can  hardly  take  in.  Now  i 
that  point  concerning  the  egg  of  Nox  bears  a  most  apt  refer- 
ence to  the  demonstrations  by  which  this  Cupid  is  brought  to 
Eght.  For  things  concluded  by  affirmatives  may  be  considered 
as  the  ofispring  of  light ;  whereas  tikose  concluded  by  negatives 
and  ezclustons  are  extorted  and  educed  as  it  were  out  of  dark- 
ness and  night.  Kow  this  Cupid  is  truly  an  egg  hatched  by 
Nox ;  for  all  the  knowledge  of  him  which  is  to  be  bad  proceeds 
by  exclueioiis_and  negatives :  and  proof  made  by  exclusion  is  a 
'  "^id  of  ignorance,  and  as  it  were  night,  with  regard  to  the  thing 
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included.  Whence  Democritus  excellently  affirmed  that  atoms 
or  eeeda,  and  die  virtue  thereof,  were  unlike  anything  that 
could  &11  nader  the  sensea ;  but  dlstingoiBhed  them  aa  being  <^ 
a  perfectly  dark  and  hiddea  nature;  Baying  of  themselves, 
*'  that  they  resembled  neither  fire  nor  anything  else  that  coold 
be  felt  or  touched ;" '  and  of  their  virtae,  "  that  in  the  gene- 
ration of  things  the  first  be^nnings  mnst  needs  have  a  dark 
and  hidden  nature,  lest  something  should  rise  up  to  reast  and 
oppose  them."  *  Atoms  thereibre  are  nether  like  sparks  of 
fire,  nor  drops  of  water,  nor  bubbles  of  ur,  nor  gruns  of  dust, 
nor  particles  of  spirit  or  ether.  Neither  is  their  power  and 
form  heavy  or  light,  hot  or  cold,  dense  or  rare,  hard  or  m^ 
such  08  those  qualities  appear  in  greater  bodies ;  snce  these 
and  others  of  the  kind  are  results  of  oompodtion  and  o«n- 
bination.  And  in  like  manner  the  natural  motion  of  the  atom 
is  not  that  motion  of  descent  which  is  called  natural,  nor  the 
one  contrary  to  it  (that  of  percussion),  nor  the  motion  of  ez- 
panmon  and  contraction,  nor  the  motion  of  impulse  and  c(»meo 
tion,  nor  the  motion  of  rotation  of  the  celestial  bodies,  nor  any 
of  the  other  motioos  of  large  bodies  mmply.  Notwithstanding 
in  the  body  of  the  atom  are  the  elements  of  all  bodies,  and  in 
the  motion  and  virtue  of  the  atom  are  the  b^intungs  of  all 
motions  and  virtues.  Bnt  yet  on  this  point,  namely,  the  ma- 
tion  of  the  atom  compared  with  the  motion  of  larger  bodies, 
the  philosophy  of  the  parable  seems  to  differ  &om  that  of 
Democritua.  For  Democritus  is  found  to  be  not  only  at 
variance  with  the  parable,  but  inconsistent  and  almost  in  cc»- 
tradiction  with  himself  in  that  which  he  says  further  on  this 
point  For  he  should  have  attributed  to  the  atom  a  hete- 
rogeneous motion,  as  well  as  a  heterogeneous  body  and  a 
haterogeneons  virtue ;  whereas,  oat  of  the  motions  of  the 
lai^er  bodies,  he  has  selected  two  motions ;  namely,  the  de- 
scent of  heavy  things  and  the  ascent  of  light  (which  latter  he 
expluned  as  the  efieot  of  force  or  percusdon  of  the  heavier 
driving  the  less  heavy  upwards),  and  ascribed  them  aa  piimitiTB 

'  Lucnt.  L  688.  :— 
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motions  to  the  atom.  The  parable  on  the  contrary  preaerreB 
the  heterogeneity  and  excluaion  throughout,  both  in  substance ' 
and  motion.  But  it  iurther  intimates,  that  there  is  some  end , 
and  limit  to  these  ezdueiona ;  for  Nox  does  not  sit  for  ever. ' 
And  certainly  it  is  the  prerogative  of  God  alone,  that  when  hia 
nature  is  inquired  of  by  the  sense,  exclusions  ahall  not  end  in 
affirmations.  But  here  the  case  is  different ;  and  the  result  is, 
that  after  due  exclnsiona  and  negationa  something  is  affirmed 
and  determined,  and  an  egg  hud,  as  it  were,  after  a  proper 
conrae  of  incubation ;  and  not  only  tliat  Nox  lays  her  e^,  bnt 
that  from  this  egg  is  hatched  the  person  of  Cupid  t  that  is  to 
say,  not  only  is  some  notion  of  the  thing  educed  and  extracted 
oat  of  ignorance,  but  a  distinct  and  definite  notion.  With  regard 
then  to  the  kind  of  demonstrations  which  are  possible  concern- 
ing piimary  matter,  this  is  what  I  conceive  to  be  most  in  ac- 
cordance with  the  meaning  of  the  parable.  Let  us  now  pro- 
ceed to  Cupid  himself,  that  is,  primary  matter,  together  with 
its  properties,  which  are  surrounded  by  so  dark  a  night;  and 
see  what  light  the  parable  throws  upon  tiiis.  Now  I  am  well 
aware  that  opinions  of  this  kind  aound  harsh  and  almost  incre- 
dible to  the  senses  and  thoughts  of  men.  As  we  see  it  has  been 
tried  and  proved  in  this  very  philosophy  of  Democritus  respect- 
ing atoms,  which,  because  it  penetrated  somewhat  more  sharply 
and  deeply  into  nature  and  was  further  removed  from  common 
ideas,  was  treated  as  childish  by  the  vulgar ;  and  was  moreover 
by  the  disputes  of  other  philoaophiea  more  adapted  to  their 
capadty  blown  about  and  almost  extinguished.  And  yet  this 
man  was  much  admired  in  hia  day ',  and  was  called  Pentathlus 
from  the  variety  of  hia  knowledge,  and  by  consent  of  all  was 
eateemed  the  greateat  physical  philosopher,  so  that  he  obtiuned 
also  the  surname  of  Magus.  Nor  could  either  the  batties  and 
contests  of  Arietotie  (who  after  the  Ottoman  fashion  felt  inse- 
cure about  his  own  kingdom  of  philosophy  till  he  had  slain 
his  brethren;  and  who  was  likewise  anxious,  as  appears  from 
his  own  words,  that  posterity  should  doubt  about  nothing),  or 
the  majesty  and  eolemnity  of  Plato,  so  far  prevail — the  one  by 
violence,  the  other  by  reverence  —  aa  to  obliterate  entirely  tbie 
philosophy  of  Democritus.  But  while  that  of  Plato  and  Aristo- 
tle was  noised  and  celebrated  in  the  schools  amid  the  din  aod 
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pomp  of  professora,  this  of  Demooritos  was  held  in  great  hmont 
with  tbe  wiser  eoit,  and  Uioae  who  emhraced  more  cloeely  the 
more  aileot  and  arduous  kinds  of  speculation.  Certiunljr  m 
the  times  of  Bomaa  learning  that  of  Democritus  was  not  only 
extant  hut  well  accepted ;  for  Cicero  mentions  him  everywhere 
in  terms  of  the  highest  pruse ;  and  the  well-known  lines  of  the 
poet,  who  appears  to  have  spoken  (as  poets  commonly  do)  ao- 
cording  to  the  judgment  of  his  own  time,  were  written  not  long 
after ;  wherein  he  is  quoted  as  an  instanoe  to  prove  that  great 
men  may  be  horn  in  heavy  climates.'  Therefore  it  was  not 
Arietotie  or  Plato,  hut  Genaeric  uid  Attila  and  the  barharians, 
who  destroyed  this  philosophy.  For  at  that  time,  when  all 
human  learning  had  saScred  shipwreck,  these  planks  of  Aristt^ 
telian  and  Platonic  philosophy,  as  heing  of  a  lighter  and  more 
inflated  substance,  were  preserved  and  came  down  to  us,  while 
the  more  sohd  parts  sank  and  almost  passed  into  oblivion.  But 
to  me  the  philosophy  of  Democritus  seems  worthy  to  be  rescued 
from  neglect ;  especially  as  in  most  things  it  agrees  with  the 
authority  of  tbe  earliest  ages.  First  therefore  Cupid  is  de- 
scribed 08  a  person ;  and  to  him  are  attributed  infancy,  wings, 
arrows,  and  other  things  of  which  I  will  afterwards  speak  sepa- 
rately. But  in  the  mean  time  I  moke  this  assumption ;  that  the 
ancients  set  down  the  first  matter  (such  as  may  be  the  b^ia- 
nitig  of  things)  as  having  form  and  qualities,  not  as  abstract,  po- 
tential, and  unshapen.  And  certainly  that  despoiled  and  pasnve 
matter  seems  oltogethec  a  fiction  of  the  human  mind,  arising 
&on)  this,  that  to  tbe  human  mind  those  things  most  seem  to 
exist,  which  itself  imbibes  most  readily,  and  by  which  it  is  moet 
affected.  It  follows  therefore  that  forms  (as  they  call  them) 
seem  to  exist  more  than  either  nuttter  or  action ;  because  the 
former  is  hidden,  the  latter  variable ;  the  former  doee  not  strike 
so  stron^y,  the  Utter  does  not  rest  so  constantly.  Theae 
images  on  the  other  hand  are  thought  to  be  both  manifest 
and  constant ;  so  that  the  first  and  coomion  matter  seems  to  be 
as  an  accessory  and  support;  and  action,  of  whatever  kind, 
to  be  merely  an  emanation  from  the  form;  and  altogether 
the  first  place  b  asdgned  to  forms.     And  henoe  appean  to 
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have  eome  the  rgigtt  of  forma  and  ideas  in  essences;  with  die 
adcIiBoD  (that  is  to  say)  of  a^ind  of  fantastical  matter.  All  ' 
which  was  increased^  moreover,  by  superstition  (intemperance 
following  errorXL_ggd  abstract  ideafl  and  their  dignities  were 
alao  introducedjjfi^  so  much  confidence  and  nu^esty,  that  the 
dreanaers  almost  overpowered  the  wakers.  These  things  how- 
ever have  now  1^  the  most  part  vanished;  though  on  indi- 
vidual in  our  age  has  tried,  witii  more  boldness  (as  it  appears 
to  me)  tlian  niccess,  to  prop  them  up  in  their  decline  and 
resusdtate  tliein.  But  how  contrary  to  reason  it  is  to  lay 
down  abstract  matter  as  a  principle  is  easily  seen,  if  prejudices 
be  not  in  the  way.  For  the  actual. existence  of  separate  forms 
has  been  asserted  by  some,  of  separate  matter  by  no  one ;  not 
even  by  those  who  have  taken  it  for  a  principle ;  and  to  ooa- 
etitute  entities  from  things  imaginary  seems  hard  and  perverse, 
and  not  consonant  with  the  inquiry  concerning  principles. 
For  the  inquiry  is  not  how  we  may  most  conveniently  embrace 
and  distinguish  the  nature  of  entities  in  our  tlioughts,  but  what 
are  really  the  first  and  most  rample  entities  from  which  the 
rest  are  derived.  Now,  the  first  entity  must  exist  no  less 
really  than  the  things  derived  from  it ;  and  in  a  certain  way 
more.  For  it  is  self-subsisting,  and  other  things  subsist  by  it. 
But  the  things  which  are  said  about  this  abstract  matter 
are  not  much  better  than  if  a  man  were  to  assert  that  the 
world  and  all  things  are  made  of  categories  and  such  like 
Ic^cal  notions,  as  principles.  For  it  makes  little  difference 
whether  yon  say  that  the  world  is  made  of  matter,  form,  and 
privation,  ot  of  substance  and  contrary  qualities.  But  almost 
all  the  ancients,  as  Empedodes,  Anaxagoras,  Anaximenes, 
Heraclitue,  and  Democritus,  though  in  other  respects  they 
differed  about  the  first  matter,  forced  in  tlus,  that  ihej  set 
down  matter  as  active,  as  having  some  form,  as  dispenrang  that 
fonn,.and  as  having  the  principle  of  motion  in  itself^  Kor 
can  any  one  think  otherwise,  unless  he  plainly  deserts  expe- 
rience. Therefore  all  these  submitted  their  minds  to  the  nature 
of  things.  ^Vhereaa  Plato  made  over  the  world  to  thoughts  j 
and  Aristotle  nude  over  thoughts  to  words ;  men's  studies 
even  then  tending  to  dispute  and  discourse,  and  forsaking  the 
stricter  inquiry,  of.  truth.  -Hence  such  opinions  are  rather  to  * 
be  condemned  in  the  whole,  than  cosiiited  separately  in  the 
parte;  for  they  are  the  opinions  of  those  who  wish  to  talk 
na  «■ 
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mucli,  and  know  little.  And  tbis  abstract  matter  is  the  matter 
of  disputation,  not  of  the  imiverse.  But  one  who  philosopliiBes  ^ 
rightly  and  in  nrftpr,  «hmilfl  l^iallpp.t.  nftt.iirp.  ^^](1  aot  abrtract ' 
her  (but  the;  who  will  not  diasect-&ifi...( ' 
and  must  hj  all  means  consider  ^e  firat  matter  aa  u 
Ihe  firsf  fonn,  aiid  IDcewifie  to  the  prat  principle  of  motion. 
as  it  ifi  found.  For  tbe  abstraction  of  motion  also  has  begotten 
'  an  infinite  number  of  fandes  about  soola,  lives,  and  the  Hke ;  aa 
if  these  were  not  satisfied  hy  matter  and  form,  but  depended 
'On  prin<ap1es  of  tbeir  own.  But  these  three  are  hy  no  means 
l^to  be  separated,  only  distinguished ;  and  matter  (whatever  it 
'is)  must  be  held  to  be  so  adorned,  fumiahed,  and  formed, 
that  all  virtue,  essence,  action,  and  natural  motion,  may  be  tbe 
oonsequence  and  emanation  thereof.  Nor  need  we  fear  that 
the  result  will  be  general  torpor,  or  that  the  variety  of  things 
which  we  ace  cannot  be  explained ;  as  I  will  show  hereafter. 
Now  that  the  firatjmatter  has  some  form  is  demonstrated  in 
the  fable  by  making  Cnpid  a  person :  yet  so  that  matter  as 

Chaos  is  without  form ;  Cupid  is  a  person.  And  this  ^rees 
well  with  Holy  Writ ;  for  it  is  not  written  that  God  in  the 
b^inning  created  matter,  but  that  he  created  the  heaven  and 
the  earth. 

There  is  subjoined  likewise  some  description  of  the  state  of 
tliinga  as  it  was  before  the  work  of  the  six  days,  wherein  dis- 
tinct mention  is  made  of  earth  and  water,  which  are  tiie  name* 
of  forms ;  but  yet  in  the  whole  the  mass  was  still  unformed. 
But  though  Cnpid  te  represented  in  the  allegory  as  a  person,  be 
is  yet  naked.  Therefore,  next  to  those  who  nuke  matter  abs- 
tract, they  are  most  in  error  (though  on  the  contrary  aide) 
who  mt^e  it  clothed.  I  have  slightiy  touched  on  this  in 
what  has  been  already  sud  of  the  demonstrations  applicable  to 
the  first  matter,  and  of  the  heter(^eneous  nature  of  matter 
itselE  But  this  pwt  on  which  I  am  now  entering  is  the  proper 
j^iaes  for  treating  of  them.  -  We  most  see  therefore  among 
those  who  have  groimded  the  principles  of  things  in  formed 
matter,  who  they  are  who  have  attributed  a  native  and  naked 
form  to  matter,  and  who  one  apparelled  and  clothed.  Now,  in 
all  there  are  four  different  opinions  on  this.  The  first  is  that 
of  those  who  assert  that  there  is  some  one  principle  of  things, 
but  make  the  diversity  of  beings  to  connet  ia  the  inconstant 
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md  dispensable  natore  of  that  same  principle.  The  Becond  ia 
that  of  those  who  m^e  the  principle  of  things  one  in  Bubstance, 
and  that  fixed  and  invariable ;  but  deduce  the  direrBity  of  beings  i 
from  the  difTnrpnt.  magtiifiitlpa,  confijrurationSj  andjtoutiona^  / 
*t.»t  «.mo  pinnfttpltf  The  t&ird  is  that  of  those  who  set  up  ( 
many  principles  of  things,  and  lay  the  diverflity  of  beings  to 
the  tempering  and  mixing  of  them.  The  fourth  is  that  of  those 
who  constitate  infinite,  or  at  least  numerous,  principles,  but 
make  them  spedfic  and  formed ;  and  these  have  no  need  of  any 
device  to  account  for  the  multiplicity  of  things;  ftnr  they 
diversify  nature  at  the  very  outset.  Of  these  sects  the  second 
alone  appears  to  me  to  represent  Cupid  as  he  ia  —  native  and 
naked.  For  the  first  introduces  him  as  separated  by  a  veil, 
the  third  as  wearing  a  tunic,  and  the  fourth  as  cloaked  and 
almost  masked.  But  on  each  of  these  I  will  speak  a  few  words, 
for  the  better  explanation  of  the  allegory.  First  therefore  among 
those  who  have  asserted  one  principle  of  things,  I  have  found 
no  one  who  would  affirm  that  principle  to  be  the  ear^.  For 
the  quiet,  sluggish,  and  inactive  nature  of  the  earth  which  sub- 
mits patiently  to  the  heaven,  fire,  and  other  things,  prevented 
such  an  assertion  from  entering  into  any  one's  mind.  Never- 
theless the  wisdom  of  the  ancients  made  Earth  to  come  next 
to  Chaos,  and  to  be  first  the  parent,  then  the  bride  of  Coelum, 
from  which  marri^e  all  things  were  bom.  Bat  it  is  not  to 
be  therefore  understood  that  the  amnents  ever  constituted 
the  earth  the  principle  of  essence ;  but  only  the  princifJe,  or 
rather  origin,  of  configuration  or  system.  I  refer  this  point 
therefore  to  the  following  allegory  respecting  Ccetum,  when  I 
shall  inquire  about  origins;  which  inquiry  is  posterior  to  that 
of  principles.  . 

Thales  asserted  Water  to  be  the  principle  of  tlungs.*  Fot  he  ^ 
saw  that  matter  was  principally  dispensed  in  moisture,  and 
moisture  in  water;  and  it  seemed  proper  to  make  that  the 
principle  of  things,  in  which  the  virtues  and  powers  of  beings, 
and  especially  the  elements  of  their  generations  and  restorations, 
were  chiefly  found.  He  saw  that  the  breeding  of  animals  is  in 
moisture;  that  the  seeds  and  kernels  of  plants  (as  long  as  they 
are  productive  and  fresh),  are  likewise  soft  and  tender ;  that 
metala  also  melt  and  become  fluid,  and  are  as  it  were  concrete 
jiuces  of  the  earth,  or  rather  a  kind  of  ouneral  waters ;  that  Uie 
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eartli  iteelf  is  fertJlised  and  revived  bj  showers  or  irrigalion, 
and  tliat  earth  and  mad  seem  nothing  else  than  the  leea  and  aedi- 
ment  of  water ;  that  ur  most  plainly  is  but  the  exhalation  and 
expansion  of  water ;  nay,  that  even  fire  itself  cannot  be  lighted, 
nor  kept  in  and  fed,  except  with  moietnte  and  by  means  of 
moisture.  He  saw  too,  that  the  fatness  whidi  behmgs  to 
moisture,  and  which  is  the  support  and  life  of  flame  and  fin, 
seems  a  kind  of  ripeness  and  concoction  of  the  water.  Again, 
that  the  body  and  bulk  of  water  is  distributed  thron^iout  the 
i  univeree,  as  the  bommon  sa^port  of  everything ;  that  the  earth 
I  ie  endroled  by  the  ocean ;  that  tliere  is  a  vast  supply  of  &eah 
I  water  within  the  earth,  whence  oome  springs  and  riveio,  wfajdi 
I  like  the  vdns  of  a  body,  carry  off  water  over  the  snifiuse  and 
through  the  bowels  of  the  earth.  That  there  are  also  immense 
masses  and  coUeotions  of  vapours  and  waters  in  the  upper 
le^ons; — another  umverse  of  waters,  as  it  were,  for  the  repwr 
and  refreshment  of  those  below,  and  indeed  of  the  ocean  itsd£ 
He  also  supposed  that  even  the  celestial  fires  fed  on  these  vapours 
and  waters,  inasmuch  as  they  could  neither  subsist  without 
aliment  nor  be  nourished  by  anything  else ;  also  that  the  con- 
figuration of  water,  as  seen  in  its  particles  (I  mean  diope),  is 
the  same  as  the  configuration  of  the  universe,  namely,  round 
and  spherical ;  moreover  that  the  undulation  of  water  is '  seen 
and  observed  likewise  in  ur  and  flame ;  and  lastiy,  that  the 
motion  of  water  is  easy,  neither  aln^ish  nor  too  r^iid,  and 
that  the  generation  of  fish  and  water  animals  is  very  nnme- 
rous.  But  Anaximenes  selected  Air  to  be  the  one  prioople 
of  things.  For  if  mass  ia  to  be  regarded  in  constituting  the 
principles  of  things,  tar  seems  to  occnpy  by  fax  the  greatest 
space  in  the  universe.  For  unless  a  separate  vacuum  be 
allowed,  or  the  superstition  concerning  the  heterogeneity 
between  celestial  and  sabluoHry  bodies  be  received,  it  wooU 
seem  that  the  whole  extent  of  space  between  the  globe  of  the 
earth  and  the  bodies  of  the  heaven, — all  of  it  that  is  not  either 
star  or  meteor, — is  filled  with  an  airy  substance.  Now  the 
terrestrial  globe  ia  but  as  a  point  compared  with  the  heaven 
that  surrounds  it.  But  in  the  ether  itself  how  small  a  poititm 
is  studded  with  stars  P  In  the  spheres  next  tlie  earth  eaeb 
star  is  seen  singly ;  and  in  that  furthest  Gaxa  it,  thoo^  the 
number  of  them  is  immense,  yet  they  oocapy  a  small  space  in 
comparison  to  the  distances  between  then ;  so  that  all  thiqgs 
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MND  to  float  aa  it  were  in  a  vaet  sea  of  tar.  Nor  is  it  a  sniall 
portion  of  air  and  epirit  which  resides  in  waters  and  in  cavities 
of  the  earth ;  whence  waters  receive  th^  fluidity,  and  eome- 
times  also  spread  and  swell ;  and  the  earth,  besides  its  porosity, 
has  its  tremblings  and  shakings,  which  are  evident  signs  of 
confined  ur  and  wind.  And  if  a  kind  of  middle  nature  be 
suited  to  principles,  as  being  susceptible  of  so  great  a  variety, 
this  seema  to  be  found  in  perfection  in  the  tar.  For  air  is  as 
the  commoD  link  of  things,  not  only  because  it  is  everywhere 
present,  and  comes  in  and  occupies  vacuiUes,  but  much  rather 
because  it  seems  to  have  a  middle  and  indifferent  nature. 
For  it  IB  a  body  which  receives  and  conveys  light,  opadty, 
the  tints  of  all  colours,  and  obscurations  of  shade;  whidi 
likewise  distinguishes  with  the  greatest  accuracy  the  i^erent 
impressions  and  notes  of  musical  and  (what  is  greater)  articu- 
late sounds;  which  admits  without  confusion  the  differences 
of  smells,  not  only  the  general  ones  of  sweet,  foul,  heavy, 
brisk,  and  the  like,  but  also  the  peculiar  and  specific,  as  the 
smell  of  a  rose  or  violet ;  which  is  indifferenUy  disposed  to- 
wards the  great  and  powerful  qualitaes  of  heat,  cold,  moisture 
and  dryness ;  in  which  watery  v^Miurs,  fat  ezbalatione,  spirits 
of  salts  and  fumes  of  metals  bang  and  fioat ;  lastly,  in  which 
the  radiations  of  the  heavenly  bodies,  and  the  closer  agree- 
ments and  disagreements  of  things  secretly  communicate  and 
diapate ;  so  that  air  is  like  a  second  chaos,  in  which  the  seeds 
of  so  many  things  act,  wander,  endeavour,  and  experiment 
Finally  if  yon  consult  the  generative  and  vivifying  power  in 
things  as  that  which  may  lead  us  up  to  prindples,  and  make 
them  mamfest;  in  these  likewise  air  seems  to  play  the  primu- 
pal  part ;  so  that  the  names  ot  air  and  spirit  and  life  or  breath' 
are  sometimes  confounded.  And  rightly ;  since  respiratioQ  is 
as  it  were  the  inseparable  companion  of  the  more  advanced 
atates  of  life,  (that  is,  excepting  the  first  rudiments  of  life  in 
embtyos  and  eggs) ;  in  so  much  that  fiah  are  suffocated  when 
the  surface  of  the  water  is  hard  frozen.  Even  fire  itself,  ' 
unless  it  be  animated  by  the  sorronnding  air,  dies  out,  and 
seems  to  be  nothing  else  than  air  rubbed  together,  exdted 
and  kindled ;  as  water,  on  the  other  hand,  seems  to  be  but  a 
congelation  and  contraction  of  air.  The  earth  also  perpetu- 
ally exhales  air,  and  has  no  need  to  pass  through  water  into 
the  form  of  ur.     Heraditos,  on  the  other  hand,  with  more 
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acutenese  but  lees  credibility,  made  Fire  to  be^e  principle  of 
thingSb  For  he  did  not  look  for  a  middle  nature,  which  is 
usu^y  the  moat  vagoe  and  corruptible,  to  constitute  the  prin- 
ciples of  tbinge ;  but  for  a  consummate  and  perfect  one,  anch 
aa  might  be  the  end  and  period  of  corruption  and  alteratioiL 
Kow  he  eaw  that  the  greatest  vmety  and  confuMon  was  found 
in  solid  and  consistent  bodies.  For  such  bodies  may  be  oi^;a- 
nio,  and  like  machines,  which  &om  their  very  confignration 
admit  innnmerable  Tariationa ;  auch  as  are  the  bodies  of  phmta 
and  animale.  And  even  those  whi(^  are  not  oiganic,  are  yet  on 
minute  inspection  found  to  be  very  dissimilar.  For  how  great 
is  the  dissimilarity  between  those  parts  of  animals  which  are 
called  similar  ?  the  brain,  the  crystalline  humour,  the  white  of 
the  eye,  boue,  membrane,  cartilage,  nerve,  vein,  flesh,  &t, 
marrow,  blood,  seed,  spirit,  chyle,  and  the  like  ?  and  likewise  in 
the  parts  of  vegetablea,  the  root,  bark,  stem,  leaf,  flower,  seed, 
and  tJie  like?  Fossils  cert»nly  are  not  organic,  but  yet  they 
exhibit  both  a  great  mixture  in  one  spedes,  and  a  very  [den- 
tiful  variety  compared  one  with  another.  Wherefore  thia  broad, 
wnple,  and  extensive  baaia  of  the  diversity  of  bungs,  wherein 
eo  large  an  array  of  things  displays  itself  and  comea  into  action, 
seems  to  consist  in  tiie  nature  of  solidity  and  consistence.  Bnt 
the  bodies  of  liquids  are  pliunly  without  the  power  of  o^anic 
structure.  For  through  the  whole  world  of  virible  nature  there 
is  found  no  animal  or  plant  in  a  body  simply  fluid ;  and  there- 
fore this  infinite  variety  is  precluded  and  cut  off*  from  the  nature 
of  liquidity.  And  yet  the  liquid  nature  has  ita  variety,  and  that 
in  no  small  degree,  aa  is  manifested  in  the  great  diveru^  of 
melted  bodiea,  juices,  distilled  liquora,  and  the  like.  Whereas 
in  ury  and  pneumatic  bodies  this  variety  is  much  more  limited, 
and  a  sort  of  promiscuous  resemblance  of  things  takes  ita  place. 
Certainly  that  virtue  of  colours  and  tastes,  whereby  liquids  are 
sometimes  distinguished,  absolutely  ceases;  that  of  odonra 
indeed  and  some  other  things  remains,  yet  only  tranritory, 
confused,  and  separable :  ao  that  as  a  general  rule,  the  nearer 
bodies  approach  to  the  nature  of  fire,  the  more  do  they  Icne 
of  varie^.  And  after  they  have  assumed  the  nature  of  fire, 
and  that  in  a  rectified  and  pure  state,  they  throw  off  ereiy 
organ,  every  property,  and  every  dissimilarity;  and  nature 
aeema  aa  it  were  to  gather  to  a  point  in  the  vertex  of  the 
pyramid,  and  to  have  reached  the  limit  of  her  proper  action. 
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Therefore  this  kindling  or  catching  fire  Heraclitua  called  p&ux ; 
because  it  composed  nature  and  made  her  one ;  but  generation 
he  called  war,  because  it  multiplied  and  made  her  many.'  And 
that  this  proceae  (by  which  tUngs  flowed  and  ebbed,  like  the 
Ude,  from  variety  to  unity,  and  from  unity  to  variety)  might 
be  some  way  explained,  fae  maintained  that  fire  was  condensed 
and  rarefied,  yet  so  that  its  rarefaction  towards  a  fiery  nature 
was  the  direct  and  progresuve  action  of  nature;  while  its 
condensation  was  a  kind  of  retrograde  action  or  failing  of  the 
same.  Soth  of  these  be  considered  to  take  place  by  fate,  and 
(in  the  sum  of  things)  at  certun  periods ;  so  that  this  revolving 
world  would  some  time  or  other  be  set  on  fire,  and  afiterwarda 
renewed  agun,  and  that  this  series  and  svcesnon  of  conflagra- 
tion and  generation  would  go  on  for  ever.  Only  the  inflanuna- 
tion  and  the  extinction  were  according  to  him  (if  one  studies 
diligently  the  scanty  account  which  has  come  down  to  us  of 
the  man  and  his  opiDions)  to  take  place  in  a  different  order. 
For  as  to  the  process  of  inflammation,  he  no  way  differed  from 
the  common  opinions ;  that  the  pn^ress  of  rarefaction  and 
extenuation  went  on  from  earth  to  water,  from  water  to  air, 
from  ur  to  fire.  But  the  way  back  was  not  by  the  same 
stages;  the  order  being  directly  inverted.  For  he  affirmed 
that  fire  by  its  extinction  produces  earth,  as  its  dregs  and  soot ; 
that  these  then  conceive  and  collect  moisture,  whence  proceeds 
an  overflow  of  water,  which  again  enuts  and  exhales  eut  ;  so 
that  the  change  from  fire  to  earth  is  sudden,  not  graduid. 

Such  then,  or  better  than  these,  were  the  opinions  of  those 
who  l^d  down  one  principle  of  things;  regarding  nature 
simply,  not  contentiously.  And  they  deserve  commendation 
for  giving  Cupid  but  one  garment,  which  is  the  next  degree  to 
nakedness ;  and  that  garment  too  (as  I  have  s^d)  like  a  veil, 
and  of  no  thicker  texture.  Now  by  the  gannent  of  Cupid  I 
mean  some  form  attributed  to  the  primary  matter,  that  may  be 
said  to  be  substantially  homogeneous  with  the  form  of  any  of 
the  secondary  essences.  But  the  assertions  made  by  them  with 
respect  to  water,  ur,  and  fire,  which  rest  on  no  very  firm 
grounds,  it  will  not  be  difficult  to  confute;  nor  does  there 
seem  to  be  any  reason  for  discussing  them  severally,  so  I  will 
only  toudi  on  them  in  general.     First  therefore^  in  the  inquiry 
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of  prindi^es  tliese  uioient  phUosopberB  do  not  appear  to  lure 
adopted  a  very  perfect  syatem;  but  what  tliey  did  ma  only  to 
seek  ont  among  apparent  and  manifest  bodies  diat  whidi  seemed 
most  exoellent,  and  eet  down  that  as  the  principle  of  all  things ; 
by  right,  as  it  were,  of  its  excellence ;  not  as  being  truly  and 
really  so.  For  they  thought  that  snch  a  nature  was  the  only  one 
of  which  it  could  be  sud  that  it  is  what  it  seems ;  other  things 
they  thought  were  this  same  nature,  though  not  according  to  ap- 
pearance ;  so  that  they  eeem  to  hare  spoken  either  figuratively, 
or  ander  the  influence  of  fascination ;  the  stronger  impresnon 
carrying  the  rest  with  it  But  a  true  philchopher  should  look 
at  all  things  alike,  and  lay  down  those  as  the  principles  <^ 
things,  which  agree  M  well  with  the  smallest,  rarest,  and  most 
neglected  of  essences,  as  with  the  greatest  and  most  numerous 
and  vigorous.  For  though  we  men  most  admire  the  beings  which 
are  most  universal,  yet  the  bosom  of  nature  is  opened  to  olL 
If  on  the  other  hand  they  hold  this  principle  of  theirs  not  by 
excellence,  but  simply,  they  seem  certainly  to  have  fallen  on  a 
harsh  figure  of  speech ;  for  it  brings  it  plunly  to  a  matter  <tf 
equivocation,  what  they  assert  not  bdng  predicated  «ther  of 
natural  fire  or  natural  air  or  natural  water,  but  of  some 
imaginary  and  ideal  fire,  air,  &c,  whi<di  retuns  die  name,  bnt 
does  not  answer  the  definition.  They  eeem  farther  to  be 
driven  to  the  same  ^£ScuIties  in  which  the  assertors  of  abs- 
tract matter  are  involved;  for  as  those  introduce  a  potential 
and  ima^naiy  matter  altogether,  so  do  tliese  likewise  in  part 
Moreover  they  make  matter  formed  and  actual  with  respect  to 
one  thing  (namely,  that  principle  of  theirs),  bnt  potent^  with 
respect  to  everytiiing  else.  Kor  does  there  eeem  to  be  any 
advantage  in  this  kind  of  single  principle,  more  than  in  that  of 
abstract  matter ;  except  that  it  has  something  to  offer  to  the 
human  nnderstauding,  whereon  the  thoughts  of  men  may  better 
fix  themselves  and  rest,  and  by  which  the  notJ(m  of  the  prin- 
ciple itself  becomes  somewhat  fiiller,  though  that  of  all  other 
things  more  abstruse  and  hard.  But  the  fact  is  that  at  that  time 
the  PredicamenU  had  not  commenced  their  reigo,  whereby  this 
principle  of  an  abstract  nature  might  have  sheltered  itself 
under  &e  credit  and  protection  of  the  predicament  of  substance ; 
and  therefore  no  one  durst  feign  a  matter  quite  imaginary, 
bnt  asserted  a  principle  according  to  sense ;  some  true  enti^ ; 
the  manner  only  of  dispensation  (for  in  that  tJiey  used  greater 
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license)  being  imo^ary,'  For  they  do  not  disooreo',  ujr,  do 
not  even  speculate,  by  what  appetite  or  epor,  or  by  what  re»> 
Bon,  wayj  or  inducement,  that  principle  of  theirs  degenerates 
from,  and  again  reoorers  ite  nature.  Bat  seeing  there  are  such 
armies  of  contraries  in  the  world,  as  of  dense  and  rare,  hot  and 
cold,  light  and  darkness,  animate  and  inanimate,  and  many 
others,  vhich  oppose,  deprive,  and  destroy  one  another  in  turn ; 
to  suppose  that  all  these  emanate  &om  some  one  eoorce  of  a 
material  substance,  and  yet  not  to  show  any  manner  in  n^idi 
the  thing  can  be,  seems  but  a  confused  speculation,  and  an 
abandonment  of  inquiry.  For  if  the  thing  iteelf  were  asoer- 
tiuned  by  the  sense,  you  must  receive  it,  though  the  manner 
thereof  be  hidden ;  and  agiun,  if  by  force  of  reason  any  ooor 
venient  and  credible  manner  coiild  be  discovered,  you  must 
periiaps  give  up  appearances;  but  you  should  by  no  means  be 
required  to  assent  to  those  things  whereof  neither  the  b«ng  is 
nuuifest  by  the  sense,  nor  the  explanation  probable  by  the 
reason.  Besides,  if  there  were  but  one  principle  of  things,  it 
ou^t  to  have  a  viuble  mail,  and  as  it  were  a  superiority  and 
[Hredonunsnce  in  all  things ;  nor  shonld  anything  of  importance 
be  found  diametrically  oppoaite  to  that  principle.  Likewise  it 
should  hold  a  middle  position,  so  as  to  be  more  conveniendy 
avwlable  for  everything,  and  difiuse  itself  around.  But  there  is 
nothing  of  this  found  in  the  princHples  of  those  philosophera  ¥ae 
Qie  earth,  which  is  cut  off  and  excluded  from  the  honour  of  a 
principle,  seems  to  receive  and  cherish  natures  opposed  to  those 
three  principial  natures;  for  to  the  mobility  and  lucidity  of 
fire  it  opposes  rest  and  opacity ;  to  the  tenuity  and  softness  of 
wr,  in  l^e  manner,  it  opposes  density  and  hardness ;  and  to 
the  moistness  and  seqnacity  of  water,  dryness,  rigidity,  and 
asperity ;  besides,  the  earth  itself  occupies  the  centxal  place, 
the  rest  being  turned  out  And  further,  if  there  were  only 
one  principle  of  things,  it  ought  to  have  a  nature  indifferently 
disposed  towards  the~  generation  and  the  dissolution  of  them. 
For  it  is  as  much  the  condition  of  a  principle  tiiat  things  should 
resolve  themsdves  into  it,  as  that  things  should  be  produced 
from  it.  Bat  this  is  not  the  case ;  for  of  these  bodies,  ur  and 
fire  seem  nnsoitdd  to  snpply  matter  for  the  generation  of  things, 
though  ready  to  receive  their  dissolation ;  whereas  water,  on 
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the  other  hand,  ie  favoursble  and  good  for  generation,  bnt  more 
unfit  and  averse  to  dissolution  or  restoration ;  aa  would  be  eaaily 
Been  If  for  some  time  there  were  to  be  no  rain.  Moreover,  pu- 
trefaction itself  in  no  way  reduces  things  to  crude  and  pure 
water.  But  by  far  the  greatest  error  is  that  tliey  eet  np  for  a 
principle  that  which  is  corruptible  and  mortal;  for  tliey  do 
no  lees  when  they  introduce  such  a  principle  as  forsakes  and 
lays  aside  its  nature  in  compoffltions.  "  For  when  a  tiling  shifts 
and  changes,  that  which  it  was  dies."  * 

Bat  I  shall  have  to  make  further  use  of  this  reason  presently, 
now  tiiat  our  discourse  has  come  down  in  order  to  the  ibird 
sect,  which  asserted  many  principles  of  things;  a  sect  which 
seems  to  have  more  strength  on  its  side  and  certunly  has  more 
prejudice.  Therefore  I  will  not  examine  their  opinions  in 
general  or  in  common,  but  one  by  one. 

Among  those  who  have  maint^ned  that  there  are  many  prin- 
ciples I  shall  set  aside  those  who  hold  them  to  be  infinite ;  for 
the  point  concerning  infinity  belongs  to  the  all^ory  respecting 
Ccelum.  But  among  the  ancients  Parmenides  muntuned  two 
principles  of  things,  fire  and  earth,  or  heaven  and  earth.  For  he 
asserted  that  the  sun  and  stars  were  real  fire,  pure  and  limpid, 
not  degenerate  as  fire  is  with  us,  which  is  only  as  Vulcan  thrown 
down  from  heaven,  and  lamed  by  the  fall.  And  these  ojonions 
of  Fannenides  Tdesius  has  in  our  age  revived ;  a  man  Btr<mg 
and  well  armed  with  the  reasonings  of  the  Peripatetics  (if  they 
were  worth  anything),  which  likewise  he  has  turned  against 
tiiemselves;  bat  embarrassed  in  his  afiSrmations,  and  better 
at  pulling  down  than  at  building  up.  Of  the  discoveries  of 
Parmenides  himself  the  account  is  very  scanty  and  shadowy ; 
yet  the  foiindations  of  a  similar  opinion  seem  plainly  laid  in  the 
book  vmtten  by  Plutarch  on  the  "  Primal  Cold ;"  which  ap- 
pears  to  have  been  derived  from  some  anient  treatise,  at  tint 
time  extant  but  now  lost  For  it  contuna  not  a  few  things 
both  more  acute  and  more  sound  than  the  speculations  of  the 
autiior  himself  commonly  are,  and  by  these  Teledus  appears  to 
have  been  prompted  and  incited  to  take  them  up  studiously  and 
follow  them  out  strenuously  in  his  "  Commentaries  on  the  Nature 
of  Things."    Now  the  opinions  of  this  sect  are  as  follows :  That 
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ibe  first  forms,  and  the  first  active  entities,  and  therefore  the  first 
substances,  are  heat  and  cold ;  yet  that  these  have  no  hody, 
bat  a  pasfflve  and  potential  matter,  which  supplies  a  corporeal 
bulk,  and  is  equaDy  susceptible  of  both  natures ;  itself  without 
any  action  at  all.  That  light  is  a  sprouting  of  heat,  but  of  best 
dissipated,  whiuh  being  multiplied  by  coUection  becomes  robust 
and  sennble.  That  darkness  in  like  manner  is  the  destitution 
and  confudon  of  the  radiating  nature  from  cold.  That  density 
and  rarity  are  but  the  textures  and,  as  it  were,  tbe  webs  of 
beat  and  cold  ;  heat  and  cold  being  the  producers  and  operatives 
thereof;  cold  condensing  and  thickening  the  work,  heat  sepa- 
rating  and  extending  it.  That  from  such  textures  a  dispoeitioii 
towards  motion,  ^ther  apt  or  averse,  is  impressed  upon  bodies; 
ibat  is,  prompt  and  apt  upon  rare  bodies,  sluggish  and  averse 
npon  dense.  Therefore  that  heat  by  tenuity  excites  and  cre- 
ates motion;  cold  by  density  checks  and  quiets  it.  Hence 
that  there  are  four  co-esaential  and  conjugate  natures,  and 
thoee  of  two  kinds,  preserving  the  respective  order  I  have 
mentioned  (for  tbe  source  is  heat  and  cold,  the  rest  are  emana- 
tions); but  yet  always  concomitant  and  inseparable.  These 
are  heat,  lucidity,  rarity,  mobility ;  and  again,  their  four  oppo- 
mtes,  cold,  opa^ty,  density,  immobility.  That  the  seats  and 
stages  of  tbe  first  conjugation  are  placed  in  the  heaven,  stars, 
and  especially  in  the  sun ;  of  the  second,  in  tJie  earth.  For 
that  the  heaven,  irom  its  perfect  and  entire  heat  and  the  extreme 
exteuffion  of  matter,  is  most  hot,  lucid,  rarefied,  and  moveable; 
whereas  the  earth,  on  the  contrary,  from  its  entire  and  unre- 
firacted  cold,  and  the  extreme  contraction  of  matter,  is  most 
cold,  dark,  and  dense,  completely  immoveable,  and  exceedingly 
averse  to  motion.  That  the  summits  of  the  heaven  preserve 
their  nature  entire  and  inviolate,  admitting  some  diversity  among 
themselves,  but  completely  removed  from  the  violence  and 
iosult  of  a  contrary  body ;  that  there  is  a.  like  constancy  in  the 
depths  or  innermost  parts  of  the  earth ;  and  that  it  is  only  the 
extremities,  where  contrary  bodies  approach  and  meet  together, 
which  struggle  and  suffer,  and  are  assailed  by  one  another. 
That  tbe  heaven  therefore,  in  its  whole  bulk  and  substance,  is 
hot,  and  quite  free  from  every  contrary  nature,  but  tiiat  heat 
is  unequal ;  some  parts  bnng  more,  others  less  hot.  For  that 
in  the  body  of  the  stars  heat  is  more  intense,  in  the  space 
between  them  lese  so ;  moreover  that  of  the  atara  themselves. 
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some  are  more  bonung  than  others,  and  have  a  lirelier  and 
more  radiant  fire ;  yet  so  that  the  coutrary  nature  of  oold,  or 
any  gradation  thereof,  never  penetrates  there ;  for  that  it  admits 
a  difference  of  nature,  but  not  a  contrariety.  That  yon  must 
not  however  jadge  of  ihe  heat  or  fire  of  celestial  bodies,  which 
is  entire  and  natiTe,  from  oonunon  fire.  For  that  our  fire  ie  out 
of  its  place,  trembling,  snrrounded  with  contrary  bodies,  needy> 
dependent  for  its  preservation  on  the  fiiel  ffYtoi  it,  and  fur- 
tive; whereas  in  heaven  it  is  in  its  true  poution,  ^lart  from 
the  violence  of  any  contrary  body,  constant^  kept  up  by  itself 
and  unular  things,  and  performing  its  ^oper  operationa  free 
and  undisturbed.  Also  ^at  the  heaven  is  br^j^ht  everywhere, 
but  with  differences  of  more  or  less.  For  that,  eedng  there  are 
among  the  known  and  numbered  stars  some  which  are  only 
visible  in  a  clear  sky,  and  in  the  milky  way  there  are  knots 
of  small  stars  which  show  a  kind  of  whiteness  all  together, 
but  are  not  severally  distinguishable  as  bright  bodies ;  no  one 
can  doabt  but  that  there  are  many  stars  invisible  to  us ;  and 
indeed  that  the  whole  heaven  is  endued  with  light, '  though 
not  with  a  splendour  so  strong  and  farnlarting,  nor  with  isys 
so  thick  and  close,  as  can  travel  so  great  a  distance  and  come 
to  our  view.  So  agiun,  that  the  whole  heaven  consistB  of  a 
fine  and  rare  substance,  nothing  in  that  substance  being  crowded 
or  packed  closer  than  it  likes,  but  yet  that  in  some  parts  mat- 
ter is  more  extended,  in  others  less.  Lastiy,  that  the  motion 
of  the  heaven  is  found  to  be  that  which  euile  the  most  moveable 
body:  namely,  the  motion  of  converaon  or  rotation.  For 
drcnlar  motion  is  tntenninable,  and  for  its  own  sake.  Motion 
in  a  straight  line  ts  to  an  end,  and  for  the  sake  of  somethii^, 
and  as  it  were  to  obtain  rest  Therefore  that  the  whole 
heaven  moves  with  a  drcnlar  motion,  and  no  part  of  it  is  free 
from  that  motion ;  but  yet  as  in  the  beat,  light,  and  rartty  of 
heaven  there  is  inequality,  the  same  likewise  is  observed  in  its 
motion ;  an  inequality  the  more  conspicuous  because  it  more 
invites  and  bears  human  observation,  and  may  even  be  re- 
duced to  calculation.  Now,  orbicular  motion  may  differ  both  in 
velodty  and  direction ;  in  velocity  it  may  be  quicker  or  slower ; 
in  direction,  it  may  be  in  a  perfect  drcle,  or  it  may  have  some- 
thii^  of  a  spiral  course,  and  not  return  ezactiy  to  the  aame 
spot ;  for  a  spiral  line  is  made  up  oT  a  stnught  line  and  a  circle. 
Therefore  that  these  very  inequalities  have  place  in  the  heavoi 

Digilized  by  Google 


"DE  PRIHCIPIIS    ATQITB    OKIOINlBtlS."  479 

— variefyof  TeI(fCityj  and  deviation  from  the  point  of  return,  or 
spirali^.  For  both  die  fixed  stara  and  the  planets  ore  unequal 
in  their  velocity ;  and  the  planets  evidently  deviate  from  troino 
to  troino ;  and  the  higher  the  heavenly  bodies  are,  the  greater 
10  their  veloci^,  and  the  more  spiral  their  course.  For  if  phe- 
nomena he  taken  nmply  and  as  they  are  seen,  and  there  be  set 
down  one  natural  and  simple  daily  motion  in  the  heavenly 
bodies,  and  the  mathematical  propriety  of  redudng  motions  to 
perfect  circles  be  rejected,  and  spiral  Unea  be  admitted,  and 
those  contrarieties  of  motions  following  the  order  &om  east  to 
west  (which  they  call  the  motion  of  primitive  molnlity)  and 
again  from  west  to  east  (which  they  call  the  proper  motion  of 
the  planets)  be  reduced  to  one  ;  difference  of  time  in  the  return 
b^ng  accounted  for  by  differences  of  speed,  and  difference  of 
position  with  regard  to  the  zodiac  by  spiral  lines,  it  is  phun  that 
what  I  have  said  must  come  to  pass — that  the  moon,  for  in- 
stance, which  is  the  lowest  of  the  planets,  must  proceed  both 
slowest  of  all,  and  in  the  rarest  and  most  open  spirals.  Such 
-  then  appears  to  be  the  opinion  of  this  sect  respecting  the  nature 
of  that  portion  of  the  heaven  which  (by  reason  of  its  distance 
from  a  contrary)  is  firm  and  perpetutU.  But  whether  Tele- 
Bins  kept  to  the  old  limits,  and  imagined  that  each  was  the 
nature  of  everything  above  the  moon,  t(^ther  with  the 
moon  itself,  or  whether  he  held  that  the  hostile  force  conld 
ascend  higher,  he  does  not  clearly  lay  down.  But  of  the 
ear^  (wluch  ia  the  sti^  and  seat  of  the  contrary  nature)  he 
asserts  likewise,  that  the  greatest  part  is  inviolate  and  uudis- 
.torbed,  and  that  the  heavenly  bodies  do  not  penetrate  thither. 
Bat  of  what  kind  it  Is,  he  says,  need  not  be  inquired.  It 
ia  enough  to  consider  it  endowed  with  these  four  natures  — 
coldness,  opacity,  density,  and  rest,  and  those  absolute  and  in 
DO  degree  impured.  Now  the  part  of  the  earth  towards  the 
sarface,  being  like  a  crust  or  rind,  he  assigns  to  the  geueratioQ 
of  things ;  and  supposes  all  entities  any  way  known  to  us,  even 
the  heaviest,  hardest,  and  those  which  lie  the  deepest,  as  metals, 
stones,  the  sea,  to  consist  of  earth  in  scmie  degree  changed  and 
wrought  by  the  heat  of  the  heaven,  and  which  has  already  con- 
caved some  heat,  radiation,  tenuity  and  mobility,  and  partakes 
in  short  of  an  intermediate  nature  between  the  sun  and  pure 
earth.  It  follows  therefore  that  this  pure  earth  must  be  de- 
pnesed  below  the  lowest  depths  of  the  aea,  the  deepest  mines. 
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and  all  generated  bodies ;  and  tliat  between  tliis  pure  eardi  and 
the  moon,  or  perhaps  higher,  there  must  be  sitoated  a  middle 
nature  composed  by  the  temperaments  and  refractions  of  heaven 
and  earth.  Having  thus  sufficiently  fortified  the  interior  of 
both  kingdoms,  he  gets  up  an  invasion  and  war.  For  he  sup- 
poses that  in  the  regions  lying  between  the  furthest  parts  of 
the  heaven  and  the  innermost  of  the  eai-th,  there  is  found  all 
tumult,  conflict,  and  perturbation,  as  we  see  in  empires  whose 
borders  are  ravaged  by  incursions  and  violence,  while  the  in- 
terior provinces  enjoy  secure  peace;  that  such  natures  there- 
fore, with  their  concretione,  have  the  appetite  and  faculty  of 
constantly  generating,  multiplying,  and  spreading  thetnselvee 
in  all  directions,  of  occupying  the  whole  maaa  of  matter,  of 
mutually  assailing  and  invading  one  another,  of  turning  one 
another  out  from  their  proper  seats  and  settling  themselves 
therein;  and  moreover  of  perceiving  and  apprehending  the 
force  and  actions  of  another  nature  as  well  as  their  own,  and 
by  means  of  such  perception  of  shifting  and  ac^jtisting  them- 
selves; and  that  from  this  contest  every  vanety  of  entity, 
action,  and  virtue  is  derived.  Yet  he  seems  in  some  placra, 
though  hemtatingly  and  cursorily,  to  assign  to  matter  eomo 
quality  of  its  own;  as  first,  that  it  is  neither  increased  nor 
diminished  by  forme  and  active  entities,  but  consists  of  a  oni 
versal  sum;  secondly,  that  to  it  is  referred  the  motion  of 
gravity  or  descent ;  and  he  also  adds  something  about  the  black- 
ness of  matter.  But  this  is  set  down  plainly,  that  heat  and 
cold,  in  the  same  power  and  quantity,  remit  or  increase  their 
strength  accordingly  as  the  matter  in  which  they  exist  is 
opened  out  or  folded  up ;  since  they  fill  the  measure  of  the 
matter,,  not  their  own.  But  Telesius  proceeds  to  devise  and 
explun  the  manner  in  which,  by  means  of  this  strife  and  con- 
test, so  fruitful  and  manifold  a  generation  of  beings  may  be 
induced  and  turned  out.  He  begins  by  securing  the  earth, 
as  being  the  inferior  principle;  and  shows  the  reason  why 
it  has  not  been  long  ago  destroyed  and  absorbed  by  the  snn, 
nor  ever  can  be.  The  first  and  principal  point  which  he  al- 
leges is  the  immense  distance  of  the  earth  from  the  fixed  stars, 
and  its  very  great  distance  from  the  sun — a  distance  tolerably 
well  measured.  The  second  point  is  the  declination  of  the 
sun's  rays  from  the  perpendicular  with  respect  to  the  different 
parts  of  the  earth ;  that  is,  that  over  the  greatest  part  of  the 
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earth  the  entt  ia  never  Tcrtical,  nor  hia  rays  pei^ndieolar ;  ao 
that  he  never  aiTeota  the  whole  globe  of  the  earth  with  any  re- 
'  markable  force  of  heat^  The  third  point  is  the  obliquity  of  the 
Bun'e  motion  in  passing  through  the  zodiac  with  reapect  to  the 
same  parts  of  the  earth;  whence  the  heatt  whatever  be  its 
force,  is  not  continaiilly  redoubled,  but  retunu  after  long  in- 
tervals. The  fourth  point  is  the  velocity  of  the  sun  in  its 
diurnal  motion,  performing,  as  it  does,  so  large  a  circuit  in  so 
short  a  time,  whereby  the  heat  stays  the  less,  and  is  not  sta- 
tionary for  an  instant.  The  fifth  point  is  the  continuation  of 
bodies  between  the  sun  and  the  earth,  whereby  the  heat  of  the 
sun  doea  not  ctone  through  a  vacuum  with  ita  force  entire,  but 
by  passing  throng  so  many  reusting  bodies,  witli  each  of 
which  it  has  to  struggle  and  dispute,  is  immensely  weakened 
and  enfeebled ;  and  so  much  the  more  because  tlie  further  it 
goes  and  the  weaker  it  becomes,  the  more  stubborn  are  the 
bodies  it  meets,  and  most  of  all  when  it  arrives  at  the  surface 
of  the  earth,  where  there  seeme  not  ouly  resbtance,  but  a  direct 
repulsion.  But  the  process  of  mutation  laid  down  by  Teleaius 
is  88  follows.  The  war  (he  holds)  is  absolutely  inexpiable  and 
inteme<Mne.  These  contrary  natures  do  not  agree  in  any  one 
poin^  nor  do  they  meet  in  a  third,  excepting  in  Hyle.  There- 
fore the  one  nature  desires,  strives,  and  contends  absolutely  to 
destroy  (he  other,  and  to  impress  matter  with  itself  only  and 
its  own  image;  so  that  the  sun's  work  (as  he  eays  clearly  and 
of^n)  is  plainly  to  turn  the  earth  into  bud,  and  vice  vertd  the 
earth's  work  is  to  turn  the  sun  into  earth.  This  however  does 
not  prevent  everything  being  done  in  certain  order,  defimte 
times,  and  just  measure ;  and  every  notion  in  its  due  coarse  be- 
ginning, working,  flourishing,  languishing,  and  ceasing;  but  this 
is  sot  caused  by  any  laws  nf  alliance  or  concord,  but  entirely  by 
a  want  of  power ;  for  all  more  and  less  in  virtue  and  action  pro- 
ceeds not  from  the  regulation  of  the  intensive  power  (which 
desires  something  entire),  but  &om  the  stroke  and  curb  of  the 
opposite'  nature.  The  diversity,  multiplicity,  and  likewbe  the 
petplextty  of  operaUon  mast  certMnly  proce^  from  one  of  three 
things ;  namely,  the  force  of  heat,  the  diaposition  of  matter,  or' 
the  manner  of  working;  which  three  are  neverthelesa  united 
t<^ether  by  a  mutual  bond,  and  are  causes  one  of  the  other. 
Heat  itself  differs  in  power,  quantity,  continuance,  mean,  and 
succession ;  succesuon  again  has  its  own  manifold  variations  in 
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approaching  and  withdrawing,  or  in  intenrion  and  remieeum; 
in  sudden  or  graduated  acceeeion ;  in  return  or  repetition  at 
longer  or  ehorter  interralB ;  and  sncli  like  alterations.  Heals 
thereforo  are  far  the  most  Taxied  in  their  force  and  nature,  ac- 
cording OS  they  are  made  purer  or  less  pure,  with  reference  to 
the  first  fonnt&in  thereof,  namely,  the  sun.  Nei^er  does  all  beat 
cherish  heat,  hut  when  two  heats  differ  many  degreea  irom  one 
another,  either  kills  and  deBtroys  the  other  no  lees  than  cold ; 
each  baring  its  proper  actions,  and  thwarHog  and  opponi^  the 
actions  of  the  other ;  so  tbat  Telesins  makes  lesser  heats  to  be 
■s  traitors  and  deserten  towards  great  ones,  and  as  oonepiring 
with  cold.  Therefore  the  feeble  beat  which  creeps  in  water 
destroys  the  lively  beat  which  vibrates  in  fire ;  and  in  like 
manner  the  pretematnral  beat  of  putrid  humoure  in  the  human 
body  snifocates  and  extinguishes  the  natural  heat.  But  tJiat 
quanti^  of  heat  makes  a  great  difference,  is  too  manifest  to 
need  explanation.  For  one  or  two  burning  coals  are  not  00  hot 
as  a  whole  heap ;  -but  the  effect  of  quantity  is  most  remarkably 
shown  in  the  multiplication  of  the  sun's  heat,  by  the  reflection 
of  the  rays ;  for  the  number  of  rays  is  doubled  by  edmple  and 
multiplied  by  various  refiection.  But  to  quantity  of  heat  there 
should  be  added  also  union ;  which  is  likewise  best  shown  in 
the  oblique  and  perpendicular  direction  of  rays,  since  the  nearer 
ihe  direct  and  reflected  ray  ccnnoide,  and  the  aeuter  the  angle 
which  they  make  with  each  other,  the  stronger  is  the  force  of 
beat  thrown  out^  Moreover  the  snn  himself  when  be  is  present 
among  the  larger  and  stronger  fires  of  the  fixed  stars,  Begulus, 
the  Dog  Star,  and  Spica,  sends  out  stronger  beats.  But  con- 
tmoaace  of  heat  is  most  plainly  an  operatioa  of  the  greatest 
importance;  as  all  natural  virtues  respect  and  observe  their 
times,  some  time  being  required  to  put  their  strength  in  action, 
and  a  good  deal  to  give  it  fiill  vigour.  Therefore  continoanca 
of  heat  converts  an  equal  heat  into  a  progressivd  and  unequal 
one,  because  both  the  preceding  and  the  subsequent  heat  are 
united  together;  and  this  is  (Nearly  gfaowu  in  the  beats  ci 
autumn,  inasmuch  as  they  are  felt  to  be  more  burning  than  Hm 
beats  of  snramer,  and  in  the  beats  of  summer  afternoons,  iaas- 
mucb  as  tiiey  are  felt  to  be  more  burning  than  those  of  nooit- 
day.  So  also  the  weakness  of  heat  in  the  colder  oountriea  is 
BometimeB  compensated  by  the  continuance  and  lengtli  of  the 
days  in  summer.    But  the  power  and  efficacy  of  tiie  medium 
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m  coDveyiAg  hut  is  w<mderfiil.  For  hence  ihe  tempenture 
of  the  eeaBona  a  exceedingly  varied,  bo  Uiat  with  an  unspeak- 
able changeableness  it  is  eomedmea  found  to  be  chilly  in  suDuner 
and  sonny  in  winter;  the  ann  meanwhile  keeping  his  coarse 
and  distance  constantly  and  regularly.  Crops  of  com  like- 
wise and  grapes  ripen  sooner  with  a  south  wind  and  a  cloudy 
sky.  And  every  disposition  and  ezCTotion  of  the  beaveQ  in  the 
varioas  rerolutions  of  years,  sometimes  pestilent  and  diseased, 
stKuetimes  healthy  and  farourable,  derives  its  cause  and  origin 
from  this ;  namely,  &om  the  variation  of  the  intermediate  lur, 
which  gathers  a  different  dispontioQ  firom  the  very  change  and 
alteration  of  the  seasmu,  perhaps  in  a  long  series.  But  the 
Buccession  of  heat^  and  the  order  in  which  one  follows  another, 
as  the  reasons  of  it  are  manifold,  so  its  virtue  is  snpreme.  For 
the  son  conld  not  have  generated  so  numerous  and  proUEc  an 
offspring,  did  not  the  configuration  of  the  sun's  body  as  it  moves, 
with  respect  to  the  earth  and  the  parts  of  the  earth,  partake  of 
very  much  inequality  and  variation.  Por  the  sun  moves  both 
in  a  circle  and  rapidly  and  obliquely,  and  changes  himself,  so 
as  to  be  both  absent  and  present,  nearer  and  further  off,  more 
perpendicular  and  more  oblique,  retoming  slowly  and  quickly, 
and  never  for  a  single  moment  is  the  heat  emanating  from  the 
Bun  constant,  and  nowhere  (unless  it  be  in  the  trojncs)  does  it 
retom  at  a  short  interval ;  so  that  such  variation  of  the  gene- 
rator excellently  agrees  with  such  variety  of  the  thing  generated. 
Whereto  may  be  added  the  extreme  diversity  of  the  nature  of 
the  mediiun  or  conductor.  The  other  things  also,  which  have 
been  said  of  the  ioequality  and  dc^ees  of  a  single  heat,  may  be 
referred  to  the  changes  and  varieties  of  succession  in  different 
heata.  Hierefore  not  without  reason  did  Aristotie  attribute  the 
generation  and  corraption  of  things  to  the  oblique  course  of 
Uie  sun,  and  set  down  that  as  the  efficient  cause  thereof;  had 
he  not  &om  his  love  of  laying  down  the  law  and  of  acting 
as  the  arbiter  of  nature,  and  erf'  distinguishing  and  arranging' 
things  according  to  his  own  pleasure,  Bp<uled  a  sound  conr 
ception.  For  he  should  have  osugned  generation  and  cor^ 
mption  (which  is  never  merely  privative,  but  is  still  pregnant 
with  the  generation  of  something  else)  to  the  inequality  of  the 
son's  beat  as  a  whole ;  that  is,  to  hia  advance  and  retreat  both 
tt^ther ;  not  generation  to  the  advance  and  corruption  to  the 
retreat  separately ;  a  thing  which  he  did  stupidly  and  almost 
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according  to  the  vulgar  jnt^ent.  And  if  any  one  is  enrprised 
that  generation  of  thioga  is  attributed  to  the  sun ;  seeing  tbe 
ann  is  asserted  and  supposed  to  be  fire,  and  fire  generates 
notliing ;  it  is  a  weak  objection.  For  that  notion  of  the  hete- 
rogeneity of  the  heats  of  the  son  and  of  fire  is  plainly  a  dream. 
For  there  are  infinite  operations  in  which  the  action  of  the  sun 
and  of  fire  agree ;  aa  in  tiie  ripening  of  fruits,  the  preservation 
in  cold  climates  of  tender  plants  accoetomed  to  warm  skies,  the 
batching  of  eggs,  the  (^arifying  of  urine  (for  I  put  the  heat  oi 
the  sun  and  of  animals  together),  the  reviving  of  small  animals 
stifiened  with  cold,  the  rainng  of  dews  and  vapours,  and  the 
like.  Nevertheless  oar  fire  is  a  bad  actor,  and  cannot  well 
imitate  or  come  near  to  the  actions  of  the  sun ;  for  the  sun's 
beat  has  three  properties,  which  conmoon  fire  can  by  scarce  any 
device  represent.  First  by  reason  of  its  distance  it  is  less  in 
degree  and  gentier ;  this  however  is  a  property  which  may  id 
some  measure  be  matched ;  for  such  a  measure  of  heat  is  rather 
unknown  than  nnprocnrable.  Secondlyby  flowing  and  shooting 
through  80  many  and  such  different  mediums,  it  borrows  and 
obtains  a  certain  dissimilar  and  generative  force.  But  above  all, 
it  b  BO  regular  in  the  inequality  with  which  it  increases  and 
diminishes,  advances  and  retreats,  never  succeeding  by  starts  or 
preciintately.  Which  two  latter  properties  are  almost  ininutable 
by  fire,  though  the  matter  may  be  advanced  by  a  per8|ncacioos 
and  well-considered  industry.  Such  then  are  tbe  opinions  of 
Teleeius  respecting  the  cUvermty  of  heats. 

But  cold,  that  is,  the  contrary  principle,  and  tiie  distribution 
thereof,  he  scarce  mentions ;  unless  he  thoaght  that  in  treating 
of  the  diapo^tion  of  matter  (to  which  I  now  proceed  Id  the 
second  place)  he  had  snfficiently  provided  for  it.  Yet  this  be 
should  not  have  done ;  seeing  that  he  held  cold  to  be  by  no 
means  the  privation  of  heat,  but  a  decidedly  active  prin^ple ; 
a  rival  as  it  were  and  competitor  with  heat  And  what  he  says 
concerning  the  dispoeition  of  matter  goes  to  show  how  matter 
suffers  and  is  worked  upon  and  converted  by  heat,  without  any 
mention  or  thought  about  cold.  Of  cold  however  (for  I  wi^ 
to  deal  quite  furly  with  every  man's  opinions,  and  to  give  them 
the  benefit  of  a  favourable  constructicoi)  he  might  have  stud 
something  of  this  kind: — That  the  immovable  and  fixed  seat 
of  cold  answers  excellently  to  the  movable  and  ehangeablo 
Btntcture  of  heat ;  as  the  anvil  to  the  hammer.    For  if  botit 
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principlea  Ead  becD  subject  to  variety  and  alteration  they  would 
doubtleaa  have  prodnced  hourly  and  momentary  beings.  Like- 
wise that  the  immense  r^ions  of  heat  (namely,  the  heavena) 
are  somewhat  balanced  by  the  compact  nature  of  the  earth  and 
surrounding  objects ;  unce  it  is  not  space  that  is  regarded,  but 
the  quantity  of  matter  in  space.  But  for  the  nature  of  cold 
and  its  virtaee  and  proportions  it  is  fit  they  should  be  passed 
oyer  in  tdlence,  or  with  few  words ;  seeing  no  certain  and  well- 
approved  information  can  be  had  concerning  it  from  experience. 
For  we  have  conmion  fire,  as  a  kind  of  substitute  for  the  sun, 
to  manifest  the  nature  of  heat  But  for  the  cold  of  the  earth 
there  is  no  substitute  which  ie  at  man's  command  and  available 
for  experiment.  For  those  chilla  and  rigours  of  cold  which  in 
winter  time  and  in  the  coldest  countries  are  exhaled  into  the 
air  from  the  globe  and  circumference  of  the  earth  are  merely 
tepid  urs  and  baths,  compared  to  the  nature  of  Uie  {s'lmal  cold 
shut  up  in.  the  bowels  of  the  earth ;  insomuch  that  that  cold 
whereof  men  have  perception  and  command  is  much  the  same 
as  if  they  had  no  other  heat  than  that  of  the  summer  sun  in 
hot  countries ;  which  as  compared  with  the  fire  of  a  burning 
furnace  may  be  regarded  as  coolness.  However  not  to  dwell 
longer  on  supposititious  suggestions,  let  us  next  see  what  Tele- 
sius  says  of  the  disposition  of  matter  on  which  heat  acts ;  and 
which  has  such  power  as  to  promote,  impede,  and  change  the  very 
action  of  beat.  It  falls  under  four  heads.  The  first  difference  is 
derived  from  the  preexistence  or  non-preexistence  of  heat.  The 
second,  from  the  abundance  or  paucity  of  matter.  The  third,  from 
the  degree  in  which  it  is  worked.  The  fourth,  from  the  close- 
ness or  openness  of  the  body  worked  upon.  With  regard  to  the ' 
first,  TelesiuB  supposes  that  in  all  known  beings  there  exists 
some  latent  heat,  though  imperc^Uble  to  the  touch,  which 
unites  itself  to  the  new  or  supervenient  heat ;  and  which  is 
itself  moreover  excited  and  inflamed  by  this  same  foreign  heat 
to  perform  its  own  actions  in  its  proper  sphere :  of  this  he  says 
it  is  a  notable  ailment,  that  there  is  no  being, — neither 
metal,  nor  stone,  nor  water,  nor  ur, — which  does  not  grow 
warm  at  the  touch,  or  even  at  the  approach,  of  fire  or  a  hot 
body ;  which  would  probably  not  be  so,  were  there  not  some 
preexisting  and  latent  beat  to  prepare  the  way  for  this  new  and 
manifest  heat  Also  that  the  more  or  less  in  this  respect,  that 
is  the  greater  or  less  readiness  to  catch  fire,  whicli  'is  foil'"* 
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in  b«DgB>  corresptntdB  wi&  the  meaanre  of  preexiating  beat 
For  a.a  wamu  with  a  little  heat,  and  bucIi  as  in  die  bod; 
of  water  would  not  be  perceptible  by  the  Benee.  Water  like- 
wise wamu  sooner  than  stone,  or  metal,  or  glass.  For  though  it 
is  tme  that  some  of  these,  as  metal  or  stone,  seem  to  wann 
sooner  than  water,  that  is  only  on  the  sorface  and  not  in  the 
inner  part  of  the  body ;  for  consistent  bodies  have  leas  &ee 
communicatioo  in  their  parts  than  liquids.  Therefore  the  ex- 
teri<v  of  metal  is  warmed  sooner  than  the  exterior  of  water, 
but  the  whole  body  not  so  soon.  The  second  difference  is  laid 
in  the  collection  and  bulk  of  matter.  For  if  Uiis  be  close,  the 
strength  and  heat  is  more  limited,  and  by  union  more  increased 
and  inteuMfied ;  on  the  other  hand,  if  it  be  loose,  the  strength  Is 
more  dispersed,  and  by  disperaion  more  diminidied  and  weak- 
ened. Therefore  the  heat  of  ignited  metals  is  stronger  than 
that  of  boiling  water,  even  than  of  flame  itself,  except  that 
flame,  by  reason  of  its  tenuity,  finds  easier  entrance.  For  the 
flame  of  coals  or  wood,  unless  it  be  excited  by  blowing,  so  that 
the  motion  may  help  to  drive  it  in  and  make  it  penetrate,  is 
not  very  furious;  nay,  some  flame  (as  the  flame  of  s^nrit  of 
wine,  for  instance,  espe<»all7  in  a  small  qoantity  and  scattered,) 
has  BO  genUe  a  heat  that  the  hand  may  ahnost  bear  it  Hie 
third  difference,  which  is  taken  from  the  degree  in  which 
matter  is  wrought  upon,  is  manifold;  for  he  mentions  some 
•ereD  degrees  of  this  working :  of  which  the  first  is  pliancy,  or 
that  disposition  of  matter  which  makes  a  body  yield  a  little  to 
any  great  Tiolence,  or  bear  compression,  and  espedally  exten- 
Eion ;  in  a  word,  flexible  or  ductile.  The  stoind  is  softnesa, 
when  there  is  no  need  of  any  great  violence,  but  the  body 
yields  npoc  the  slightest  impulse,  and  at  a  touch,  without  any 
apparent  resistance.  The  third  is  viscosity  or  tenatnty,  which 
is  a  kind  of  be^nning  of  fluidity.  For  a  viscous  body  seems 
at  the  touch  and  embrace  of  another  body  to  begin  to  flow  and 
continue  itself,  and  not  to  be  terminated  in  itself;  though  it  does 
not  flow  spontaneously  and  of  its  own  accord;  for  a  fluid  fol- 
lows itself,  a  viscous  body  rather  something  else.  The  fourth  is 
fluicUty  itself,  where  a  body  partaking  of  an  inner  ^irit  is  glad 
to  be  in  motion,  and  follows  itself,  and  u  not  easily  defined  or 
fixed.  The  fifth  is  vapour,  when  the  body  is  attenuated  into 
something  intangible,  which  likewise  gives,  flows,  undulates, 
and  trembles  with  greater  agility  and  mobility.     Hie  sixth  b 
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erhalirtioa,  whkh  ia  a  kind  of  vapour  moro  conoooted  and 
ripeoed,  and  prepared  for  the  reception  of  a  fieiy  nature.  The 
Mventli  ia  ur  itself;  wUch  Telesius  contends  is  actually  en- 
dowed with  a  natiTe  heat  of  its  own,  and  that  not  small  or 
weak ;  because  even  ia  the  coldest  regions  the  air  la  never  con- 
gealed or  frozen.  Likewise  that  we  have  an  evident  proof 
that  the  ur  in  its  own  nature  is  hot,  in  this :  that  all  air  en- 
closed, separated  from  the  nniversal  body  of  ur,  and  left  to 
itself,  manifestly  contracts  warmth,  aa  spears  in  wool  and 
fibrona  bodies.  Again,  in  close  and  confined  placea  the  ur, 
when  breathed,  feela  somewhat  suffocating ;  which  comes  from 
lieat  And  that  the  reason  of  thia  ia  that  ur,  when  confined^ 
be^na  to  exerdae  its  nature,  whereas  the  open  ur  out  of  doors 
is  refrigerated  by  the  cold  which  the  globe  of  the  earth  per- 
petually emits  and  discharges.  Moreover  our  common  air  haa 
ecHue  deader  portion  of  the  qualities  of  the  heavenly  bodies ; 
Bince  it  contains  some  light  in  itself:  as  is  ahowu  by  the  ught 
of  animals,  who  can  see  at  night  and  in  dark  places.  Such 
then,  according  to  Telesius,  is  the  order  of  the  disposition  of 
matter ;  in  intermediate  bodies,  that  is ;  for  the  extremes,  namely 
hard  and  rigid  bodies  on  the  one  side,  fire  itself  on  the  other, 
as  being  the  limlta  of  those  lying  between,  are  not  counted. 
Sut  besides  these  simple  gradations  he  finds  a  great  diversity  in 
the  disposition  of  matter  by  reason  of  eimilarity  and  dissimilarity 
of  body ;  since  the  various  portions  of  matter,  which  arc  com- 
pounded and  united  t<^ether  in  one  body,  may  either  be  referred 
equally  to  some  one  of  the  above-mentioned  gradations,  or  un- 
equally to  different  ones.  For  thence  arises  by  far  the  greatest 
difference  in  the  operation  of  heat.  Therefore  the  fourth  dif- 
ference necessarily  depends  on  the  nature  and  also  the  position 
of  the  body  on  which  heat  acta,  whether  it  be  close  or  porous  and 
open.  For  when  heat  works  on  an  open  and  exposed  nature,  it 
works  in  succesuon  and  part  by  part,  attenuating  and  at  the 
same  time  drawing  out  and  separating.  But  when  it  works  in  a 
confined  and  compact  nature,  it  operates  in  the  whole  and  in  the 
mass,  without  losing  any  heat,  but  the  old  and  the  new  heat 
plainly  uniting  and  conspiring  together;  whence  it  comes  that 
it  effects  more  powerful,  more  profound,  and  more  exquisite 
alterations  and  preparations ;  of  these  however  I  shall  presently 
Bpeak  more  when  I  come  to  the  manner  of  preparation.  Mean- 
while Telesius  labonis  hard  and  strangely  pei^exes  himself  to 

Digilized  by  Google 


48d  TRANSLATION  OP  THE 

expluB  tbe  manner  of  the  divorce  &nd  Heparation  of  hie  primary 
connatural  qualities,  beat,  light,  tenuity,  and  mobility,  and  the 
four  opposed  to  them,  according  aa  they  take  place  in  bodies ; 
for  there  are  found  some  bodies  hot  or  excellently  prepared  for 
heat,  which  are  also  dense,  quiet,  and  dark ;  others  rare,  movable, 
bright  or  white,  yet  cold ;  and  in  like  manner  with  regard  to 
the  rest :  there  b^g  some  one  quality  existing  in  things,  with 
which  the  rest  do  not  agree ;  and  again,  others  partake  of  two 
of  these  natures,  without  the  other  two,  with  n  great  variety 
of  permutations  and  assortmente.  In  which  part  Telesius 
does  not  acquit  himself  very  happily,  but  behaves  like  his 
opponents ;  who,  having  formed  their  opinion  before  they  made 
the  trial,  when  they  come  to  particuhuv  abuse  both  t^eir  own 
wit  and  the  facte  of  nature,  and  miserably  mangle  and  torture 
both;  and  jet  they  proceed  confidently  and  (if  you  believe 
themselves)  victoriously,  and  by  one  means  or  another  still  find 
enough  to  say  for  themselves.  In  the  end  however  he  gives 
up  in  despair,  and  falls  to  wishes,  inUmatJng  that  though  both 
tbe  power  and  quantity  of  heat  and  the  dispo^tion  of  matter 
may  be  grossly  and  in  sum  distinguished  and  determined,  yet 
their  exact  and  accurate  proportions,  and  their  diatanct  and  as 
it  were  measured  methods,  are  placed  beyond  the  reach  of 
human  inquiry ;  and  yet  so  that  (if  of  two  impoesiblee  one  can 
be  said  to  be  easier  than  another)  the  diversity  of  the  disporation 
of  matter  may  be  better  dbcemed  than  the  strength  and  grada- 
tions of  heat ;  and  nevertheless  that  in  these  very  things  (if  the 
fates  allow)  is  to  be  found  the  summit  and  culmination  both  of 
the  knowledge  and  the  power  of  man.  But  having  plunly  pro- 
fessed deapdr,  he  yet  does  not  cease  from  vows  and  prayera 
For  his  words  are:  "Further,  what  beat  and  bow  much, — 
that  is,  what  strength  and  what  smount  of  it,  —  can  tum  what 
earth  and  what  entities  into  what,  — is  a  question  not  to  be 
asked;  bdng  a  thing  impossible  (as  it  seems  to  me)  for  man 
to  know.  For  how  is  it  possible  to  divide,-  as  it  were,  into 
degrees  ^ther  the  force  of  heat  or  heat  itself,  or  to  have  a 
distinct  perception  of  the  amount  and  quantity  of  matter  into 
which  it  is  infused,  and  to  assign  to  a  certain  and  determinate 
force  and  quantity  of  heat  a  certain  quantity  and  dispo^tion 
and  certtun  actions  of  matter ;  or  on  the  other  hand,  to  a  certain 
quantity  and  certmn  actions  of  matter  a  cert^  and  determinate 
quantity  of  licat?  Would  that  they  who  enjoy  leisure  and  a  clearer 
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inielleet,  and  who  have  the  means  of  searching  the  nature  <^ 
things  in  perfect  tranqiiilUty,  may  find  this  out;  that  men 
may  not  only  understand  all  things,  but  likewise  be  masters 
of  all  ] "  wherein  he  shows  himself  somewhat  honester  than  his 
adveTBarieB  usually  are,  who  set  down  as  absolutely  nnattainable 
bj  art  everything  which  the  arts  that  they  themselves  have 
made  do  not  attun ;  so  that  no  art  can  be  found  guilty,  being 
itself  both  party  and  judge.  There  remains  the  method  which 
was  mentioned  in  the  third  place,  that  of  working  upon ;  which 
Telesius  disposes  of  by  three  di^mas.  The  first  is,  what  I 
before  remarked  by  the  way,  that  we  know  of  no  concordance 
(as  in  the  doctrine  of  the  Peripatetics),  whereby  things  are 
cherished  and  conspire  as  by  agreement.  For  all  generation, 
and  therefore  all  effect  in  the  natoial  body,  is  accomplished 
by  victory  and  predominance  of  one  or  other,  and  not  league 
or  compact  between  the  two.  And  this  is  no  new  thing,  as 
Aristotle  likewise  remarked  it  in  the  doctrine  of  Empedooles' ; 
namely,  that  Empedodes,  although  he  had  set  down  strife  and 
friendship  as  the  efficient  principles  of  things,  yet  in  his  ezpl»- 
nationa  of  causes  commonly  makes  use  of  hostility,  as  if  for- 
getful of  the  other.  The  second  is  that  heat,  by  its  own  action, 
always  turns  being  into  moisture,  and  that  neither  dryness  has 
any  agreement  with  heat,  nor  moisture  with  cold.  For  to 
attenuate  is  the  same  as  to  moisten ;  and  what  is  rarest  is  also 
moistest;  by  moisture  understanding  that  which  yields,  divides 
into  parts,  and  restores  itself  again  moat  easily,  and  is  defined 
and  fixed  with  difficulty.  All  which  qualities  exist  more  in 
flame  tiian  in  ait,  which  is  made  by  the  Peripatetics  to  be  most 
moist  Therefore  heat  perpetually,  attracts,  feeds  upon,  .ex- 
tends, supplies,  and  generates  moisture ;  and  on  the  other  hand 
cold  drives  all  things  into  dryness,  concretion,  and  horduess : 
and  here  he  holds  Aristotle  to  be  both  dull  in  observation  and 
inconsistent  with  himself,  and  imperious  and  wilfiil  as  regards 
experience,  because  he  unites  heat  with  dryness.  For  that  heat 
Bometimes  dries  beings,  happens  by  accident ;  that  is  to  say,  in 
a  body  disnmilar,  and  made  up  of  parts  some  grosser  and  some 
finer,  heat  attracts  and  (by  attenuation)  gives  on  outlet  to 
the  finer  port,  white  the  grosser  part  is  thereby  foic«d  t<^ether 
and  more  constnuned ;  which  grosser  part  nevertheless,  if  a 
stronger  heat  be  applied,  itself  becomes  fluid,  as  ia  shown  in 
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bricks.  For,  in  the  fint  plaoe,  a  modente  heat  forees  die  dtj 
to  become  brick,  tlie  finer  part  having  cTaponUed;  bnt  a 
ptrmiger  heat  melts  this  brick  mibvtuice  into  glass.  Now  these 
two  dt^inaa  bulj  be  r^arded  u  oonfiitatioiis  of  errors;  tlw 
third  plunly  affirms,  and  not  only  that,  bat  also  clearly  di^ 
tJngiiiwhea  the  manner  of  working  and  preparation.  This  is 
twofold,  either  by  rejection  or  conver^oa;  either  <^  wluch 
methods  is  carried  oat  into  acts  according  to  the  force  of  heat 
and  diipontJOQ  of  matter.  Yet  in  tlus  there  seem  to  be,  as  H 
were,  two  rules;  one,  that  when  heat  and  ctdd  meet  together 
in  great  quantities  and  in  regular  armies,  there  follom  an 
'  (sjecticm.  For  the  beings  are  dislodged  like  armies,  and  driven 
from  thor  place.  Bat  when  a  smaller  qoantity  ia  engaged 
then  there  follows  conversion ;  for  the  beings  are  destroyed  and 
rather  change  their  nature  than  th^  pUce.  Of  this  there  is 
a  remarkable  and  noble  instance  in  the  upper  regions  of  the 
air,  which,  tbongh  they  are  situated  nearer  to  the  heat  of  heaven, 
are  yet  found  to  be  colder  than  the  confines  of  the  earth.  For 
in  those  places  where  a  nearer  approach  is  made  to  the  seat  of 
primitive  heat,  the  heat,  oolleoting  itself  at  oooe,  drives  out 
and  thrusts  down  the  entire  force  of  cold  that  had  risen  up, 
and  prevents  its  approach.  And  it  may  be,  in  like  manner, 
that  in  the  depths  of  the  earth  the  heats  are  more  intense 
than  on  the  surface  ,*  for  that  as  the  seat  of  primitive  cold  is 
approached,  the  cold,  exralang  itself,  drives  back  and  pats  to 
flight  the  heat  with  great  impetuosity,  and  converts  it  into 
itselC  The  other  rule  is,  that  in  an  open  place  there  follows 
Section ;  in  a  confined,  convernon.  Now  this  ia  wonderfully 
shown  in  dose  vessels,  where  the  emisdon  of  the  rarefied  body 
(which  we  commonly  c^  spirit)  being  prevented  and  driven 
back,  there  follow  deep  and  radical  alterations  and  fermenta- 
tions in  bodies.  But  this  in  like  manner  haf^ens  when  a  body, 
from  the  compactness  of  its  parts,  is  itself  like  a  close  veeeeL 
Such  then  are  the  opinions  of  Telemus,  and  perbi^  also  of 
Farmenides,  concerning  the  principles  of  things,  except  that 
Teleaius  has  added  stnnething  of  bis  own  respecting  Uyle, 
being  led  astray  by  the  Peripatetic  notioiis. 

Now  what  Telesiua  says  would  have  been  probable,  if  man 
were  removed  from  the  world,  and  with  him  the  meohaaical 
arts  which  vex  matter,  and  the  ikbric  of  the  world  were  re- 
garded simply.     For  this  philosophy  of  his  secnia  a  kind  <^ 
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pastonl  pliiloeoidiy,  which  contemplates  the  world  pkuadlj  and 
at  its  ease.  Of  the  Byateni  of  tbe  world  he  diaoouraea  well 
enough,  but  of  principles  most  unskilfully.  Moreover  iu  his 
s^tem  itself  there  is  a  great  mistake ;  namely,  lliat  he  frames 
such  a  Bysteni  as  may  ^>paTentty  be  eternal,  vitliont  supposing 
a  chaos,  or  any  changes  of  the  great  configuialiou  of  things. 
For  whatever  philosophy  it  be,  whether  the  Telecdan  or  the 
Peripatetic,  or  any  other,  that  professes  a  system  so  furnished, 
balanoed,  and  guarded,  that  it  may  seem  not  to  hare  ctrane 
from  chaos,  it  is  a  philosophy  of  little  value,  and  ocmcelTed 
in  tlie  narrowness  of  the  human  breast  For  by  one  who 
philosophises  aooording  to  the  sense  alone,  tlie  eternity  of 
matter  is  asserted,  the  eternity  of  the  world  (such  as  we  now 
see  it)  is  denied;  and  this  was  the  conduuon  both  of  the 
primitive  wisdom,  and  of  him  who  comes  nearest  to  it,  Demt^ 
critus.  The  same  thing  is  testified  by  Sacred  Writ ;  the  pzin- 
cipal  difference  being,  that  the  latter  represents  matter  also  as 
proceeding  fnnn  God ;  tlie  former,  as  self-existing.  Far  there 
seem  to  be  three  things  with  regard  to  this  subject  which  we 
know  by  ftuth.  First,  that  matter  was  created  from  nothing. 
Secoitdly,  that  the  development  of  a  system  was  by  the  word  of 
Omnipotence ;  and  not  ^t  matter  developed  itself  out  of  chaos 
into  the  present  configuration.  Thirdly,  that  this  configuration 
(before  the  fiUl)  was  the  best  of  which  matter  (as  it  had  been 
created)  was  susceptible.  These  however  were  doctrines  to 
which  those  philosophies  could  not  rise.  Creation  ont  of  nc^ 
thing  they  cannot  endure ;  the  eusting  configuration  of  the 
world  they  suppose  to  have  grown  out  <^  many  indirect  and 
drcuitous  proceasea,  and  many  attempts  and  efforts  of  matter : 
and  as  for  its  b^ng  the  best  possible,  they  do  not  trouble 
themselves  about  that,  senng  they  nmintaio  it  to  be  peridiable 
and  variable^  In  these  points  therefore  we  must  rest  upon 
foitb  and  the  firmaments  of  Mth.  But  whether  it  would  have 
been  poarible  for  this  created  matter,  in  a  long  course  of  ages, 
by  the  force  which  was  given  to  it,  to  have  gathered  and 
^aped  itself  into  that  perfect  configuration  (as  it  did  at  once 
without  any  rounding  about  at  the  word  of  command),  is  a 
question  po-haps  not  to  be  asked.  For  the  antidpation  of  time 
is  as  much  a  tmrocle,  and  belongs  to  tlie  aame  (nnnipotence  as 
the  formation  of  being.  Kow  the  Divine  nature  seems  to  have 
ebosen  to  manifest  itself  by  both  these  emanations  of  omnipo- 
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'tence,  hj  bperatiog  onmtpolentJy,  first  od  being  and  nutter  is 
tlie  creation  of  Bomething  out  of  nothing ;  secondly  on  motioa 
and  time  in  anticipsting  the  order  of  nature  and  accelerating 
the  pTooeBa  of  being.  But  these  things  belong  to  the  all^ory 
of  Ccelmn,  where  I  will  discuss  m(n«  fully  what  I  now  briefly 
glance  at.  Let  ns  proceed  then  to  the  principles  of  Telesin& 
And  would  tliat  this  were  but  agreed  on  for  once  by  all,  that 
beings  are  not  to  be  made  oat  of  things  which  have  no  b«9iig; 
nor  principles  oat  of  what  are  not  prindplee ;  and  that  a  mani- 
fest  contradiction  is  not  to  be  admitted.  Now  an  abstract 
prindple  is  not  a  being ;  and  agaiut  a  mortal  being  is  not  a 
principle ;  so  that  a  necessity  plainly  inevitable  drives  men's 
thoughts  (if  they  would  be  oonnstent)  to  the  atom ;  which  is  a 
true  being,  having  matter,  form,  dimension,  place,  resistance 
appetite,  motion,  and  emanations;  which  likewise,  amid  the 
destmction  of  all  natural  bodies,  remuna  unshaken  and  etenuL 
For  seeing  the  corruptions  of  the  greater  bodies  are  so  many 
and  various,  it  must  needs  be  that  that  which  remuna  as  the 
centre  immutaUe  should  be  either  something  potential  or  in- 
finitely smalL  But  it  is  not  potential ;  tor  the  original  poten- 
tiality cannot  be  like  other  potentialities,  which  are  one  thing 
actually  and  another  potentially.  But  it  must  necessarily  be 
something  entirely  abstract,  since  it  refuses  all  act  and  eontuns 
all  power.  It  remains  tiierefore  that  this  immutable  tlung 
must  be  infinitely  small ;  unless  indeed  it  be  asserted  that  there 
ore  no  principles  at  all,  bnt  tiiat  one  thing  is  as  a  principle  to 
another ;  that  the  law  and  order  of  change  are  things  constant 
and  eternal,  bnt  essence  itself  inconstant  and  mutable.  And  it 
would  be  better  to  afiBrm  directly  something  of  this  kind  than, 
from  a  de^re  to  miuntain  some  eternal  principle,  to  fail  into 
the  greater  inconvenience  of  making  that  principle  imaginary. 
For  the  former  method  seems  to  have  some  issue;  namely, 
that  things  change  in  a  circle ;  whereas  this  would  have  none 
at  alt,  which  regards  as  beings  things  that  are  merely  notional 
and  instruments  of  the  mind.  And  yet  that  this  is  no  way  the 
case,  shall  be  shown  hereafter.  Telesius  however  chose  Ifyk, 
which,  though  the  offspring  of  a  later  age,  he  transferred  into 
the  philosophy  of  Parmenides.  But  he  institutes  a  strange 
and  altogether  unequal  contest  between  his  active  princifdes, 
unequal  both  in  numbers  and  the  method  of  fighting.  For  as 
to  numbers,  the  earth  with  him  is  single,  while  the  heaven  has 
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a  great  anny ;  the  earth  likewise  ia  almoflt  like  a  point,  vhereas 
the  space  and  region  of  the  heaven  are  immense.  Not  can  this 
inoosTenience  be  removed  bj  the  assertion  that  the  earth  and 
it«  oonnatnrals  are  of  a  matter  most  compact,  whereas  the 
heavens  and  the  ethereal  bodies  are  of  a  matter  meet  spread 
out.  For  though  this  certainly  makes  a  con«derable  differ- 
ence, yet  it  by  no  means  equalises  the  forces,  Dot  by  a  wide 
interval.  Bnt  the  stxength  of  ^elesina's  dootrioe  depends 
princupally  upon  the  poenbility  of  asdgtung,  as  it  were,  an 
equal  portion  of  Hyle  (equal  in  quantity,  not  in  bulk)  to  each 
of  the  active  prindples ;  so  that  things  may  last,  and  a  system 
be  conatitated  and  eetablished.  For  whoever,  agreeing  with 
Telenus  in  other  respects,  shall  admit  the  superabundance  of 
Hyle  in  one  prindple  as  compared  with  the  other,  especially  in 
so  great  an  excess,  will  find  himself  in  a  difficulty,  and  will  not 
be  able  to  make  it  out.  Therefore  in  the  dialogue  of  Plntarch 
reapecting  the  face  in  the  moon's  orb,  this  conaderation  is 
wisely  proposed,  that  it  is  not  probable  that  in  the  dispersion  of 
matter  nature  enclosed  every  compact  body  in  the  globe  of  the 
earth  atone, 'when  there  were  so  muny  globes  of  stars  revolv-- 
ing.  But  Gilbert  hae  indulged  this  thought  to  such  excess^ 
as  to  assert  that  not  only  the  earth  and  moon,  but  many  other 
Bolid  and  opaque  globes  are  scattered  amid  the  shining  globes 
throughout  the  expanse  of  heaven.  '  Nay,  the  Peripatetics 
themselves,  when  they  had  set  down  the  heavenly  bodies  as 
eternal  in  th^  own  state,  and  sublunary  bodies  as  eternal  by 
succession  and  renovation,  were  not  coi^dent  of  being  aUe  to 
»"""*«'"  that  doctrine  without  assigning  as  it  were  equal 
portaons  of  matter  to  Uie  elements.  For  this  is  what  they  are 
thinking  of  in  that  dream  of  thdrs  about  the  tenfold  proportion 
of  the  ambient  to  the  interior  element  Not  do  I  adduce  these 
thiogs  because  none  of  them  please  me,  but  to  show  that  it  ia  an 
inconodvable  thing  and  a  thought  altogether  ill-measured,  to 
Bet  down  the  earth  as  the  contrary  active  principle  to  heaven, 
which  Telesius  did.  And  the  supposition  becomes  much  harder, 
i£,  bendes  the  difference  in  quanti^  between  heaven  and 
earth,  a  man  shall  consider  the  difference  in  virtue  and  act 
For  the  conditions  of  battie  are  entirely  destroyed  if  tiie  veof 
pons  on  one  side  take  effect,  and  on  the  other  do  not  readi 
their  distance,  but  fiall  short     Now,  it  is  certain  that  the  sun's 
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force  reaches  the  earth;  bnt  who  will  undertake  to  My  that 
the  earth's  force  reaches  the  sun  ?  For  of  all  the  virtueB  which 
nature  produces,  dmt  of  light  and  shade  is  emitted  fartheat, 
and  Bfreads  roond  in  the  widest  circle.  Bat  the  shade  of  the 
earth  stops  on  this  side  of  the  sun,  whereas  the  light  of  the 
son,  if  the  earth  were  transparent,  would  strike  qnite  throngfa 
the  globe  of  the  earth.  Heat  and  cold  agun  (of  which  we  are 
now  speaking)  are  never  found  to  cany  their  virtue  so  &r  as 
light  and  shade.  Hierefore  if  the  ebade  of  the  earth  does  not 
reach  the  sun,  much  less  is  it  probable  that  the  cold  of  the 
earth  reaches  thither.  If  it  be  the  case  that  the  sun  and  heat 
act  OD  certain  intermediate  bodies  to  which  the  virtue  of  the 
eootrary  principle  does  not  aeoend,  and  where  it  does  not  in 
any  way  interfere  with  their  action,  it  moat  needs  be  that  Aey 
(the  sun,  I  say,  and  heat)  first  occupy  all  bodies  near  them, 
and  then  take  in  those  also  which  aie  further  off,  aH  it  would  end 
in  the  conflagralion  of  Heraclitiu,  the  solar  and  celestial  nature 
gradually  descending,  and  approaching  nearer  to  the  earth  and 
its  confines.  Nor  does  it  well  agree  with  the  supposition,  — 
that  this  power  of  imposing  and  multiplying  its  nature  and 
converting  other  things  into  itself,  which  Telemns  attributes  to 
principles,  does  not  operate  on  umilar  things  equally  or  more 
than  on  contxaries;  in  which  case  the  heaven  should  iww  he 
of  a  white  heat,  and  the  stars  united  with  one  another.  But 
to  come  closer,  it  seems  there  are  four  demonstrations  to  be 
proposed,  by  any  one  of  which,  much  more  by  all  together, 
Telenus's  philoso^diy  respecting  prinoiples  may  be  pulled  to 
peees  and  destroyed.  Of  these  the  first  is,  that  tliere  are 
found  in  nature  certain  actions  and  effects,  even  among  the 
most  powerful  and  universal,  which  can  In  no  way  be  referred 
to  heat  and  cold.  The  second  is,  that  there  are  found  soma 
natores,  ctf  which  heat  and  cold  are  the  effects  and  eonse- 
qaences ;  and  that  not  by  the  exdtation  of  preexisting  beat,  or 
Ae  application  of  an  adventitious  heat,  but  in  which  heat  and 
cold,  in  their  original  essence,  sre  im|danted  and  generated. 
Therefore  the  condition  of  a  prindple  iuls  here  in  botli  ways ; 
as  there  is  both  something  that  does  not  proceed  from  them, 
and  they  themselves  proceed  from  something.  The  third  is, 
tint  even  those  things  which  derive  their  origin  from  heat  and 
cold  (which  certainly  are  very  many)  yet  proceed  from  them 
as  from  their  effiiuent  and  instrument,  not  as  from  their  pr<f>er 
and  intimate  canse.    The  last  is,  that  this  ooordinatwn  <^  four 
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eoimstanl  bodies  is  altogetlter  disordered  md  conftued.  I 
will  speak  therefore  on  each  of  these  points  separately.  And 
to  some  it  may  peihaps  seem  scarce  worth  while  to  ti^e  loch 
pains  in  refuting  the  philosophy  of  TelesiDB,  a  philosophy  not 
macb  spoken  of  or  reo^ved.  But  I  do  not  stand  upon  anch 
points  of  dignity.  For  of  Telemos  himself  I  have  a  good 
otnnion,  and  acknowledge  him  as  a  lorer  of  troth,  useful  to  the 
sciences,  the  reformer  of  certain  ojnoions,  and  the  first  of  the 
modems ;  at  the  same  time  it  is  not  as  Telesius  that  I  hava 
to  do  with  him,  bat  as  the  restores  of  Uie  philosophy  of  Par- 
mesides,  to  whom  much  respect  is  due.  But  my  principal 
reason  for  being  more  full  in  this  part  is  that  in  dealing 
with  him  who  comes  first,  I  take  occasion  to  discuss  many 
qnestiona  which  may  be  transferred  to  the  refutation  of  other 
sects,  of  which  I  shall  have  to  treat  hereafter ;  that  I  may  not 
be  obliged  to  say  the  same  things  many  times  over.  For  errors, 
though  diflferent,  have  their  fibres  strangely  entangled  and 
intertwined ;  yet  so  that  they  may  often  be  mowed  down  by 
one  refutation  as  by  a  sweep  of  a  ecytiie.  But,  as  I  was 
going  to  say,  we  must  see  what  virtues  and  actions  there  are 
in  nature,  which  can  by  no  consent  of  tilings  or  force  of  wit 
be  attributed  to  heat  and  cold.  First  therefore  let  us  assume 
what  TeleaiuB  grants,  that  the  sum  of  matter  is  eternal,  and 
witliout  increase  or  £minution.  This  property,  by  which 
matter  preserves  and  supports  itself,  he  dismisses  as  paanve, 
and  as  belonging  rather  to  quantity  than  to  form  and  action; 
as  if  tiiere  were  no  need  to  ascribe  it  to  heat  and  cold,  which 
are  set  down  as  the  sources  only  of  active  forms  and  virtues ; 
for  that  nutter  is  not  destitute  simply,  but  only  destitute  of 
all  active  virtue.  N'ow  in  these  assertions  there  is  a  great 
mental  error,  —  an  error  truly  wonderful,  were  it  not  that  con- 
sent and  common  and  inveterate  o^nion  take  away  die  wonder. 
For  tiiere  is  scarce  any  error  comparable  to  that  of  taking 
tliis  virtue  implanted  in  matter  (by  which  it  saves  itself  from 
destroctioa,  insomuch  that  not  the  smallest  portion  of  matter 
ean  either  be  overpowered  by  the  whole  mass  of  the  world, 
or  destroyed  by  the  force  and  power  of  all  agents  together, 
or  any  way  so  annihilated  and  reduced  to  order,  but  that  it 
both  occupies  some  space,  and  maintains  a  resistance  with 
impenetrable  dimensionB,  and  itself  attempts  something  in  its 
turn,  and  never  deserts  itatUT)  not  to  be  an  active  virtue; 
whereas,  on  the  contrary,  it  is  of  all  virtues  &r  the  most 
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poweriiil,  and  plainly  insaperable,  and  as  it  were  mere  fate 
and  necessity.  And  yet  Teleraua  doea  not  even  attempt  to 
refer  this  virtue  to  beat  and  oold.  And  rightly  so;  for  it  is 
a  diing  wbidt  neither  conflagration^  nor  trapor  and  congela- 
tion, can  add  anything  to  or  detract  aaytlung  fnaa  or  have 
any  power  over,  while  itself  meantime  ia  active  both  in  the 
son  and  at  the  centre  of  the  earth,  and  everywhere  else.  But 
his  mistake  appears  to  have  kin  here — tliat  while  he  ackoow- 
ledges  a  certun  and  definite  mass  of  matter,  he  is  blind  to  the 
virtue  by  which  that  matter  keeps  itself  undiminished  in  quan- 
tity, and  (buried  in  the  deepest  darkness  of  tbe  Peripatetics) 
ranks  this  as  an  accessory ;  whereas  it  is  the  very  principal,  — 
vibrating  one  body,  removing  another,  solid  and  adamantine  in 
itself,  and  the  fountiun  whence  emanate  the  decrees  of  possible 
and  impossible  with  inviolable  authority.  The  common  school 
philosophy  likewise  childishly  attempts  to  grasp  it  in  a  set  of 
vords ;  thinking  it  enough  to  set  it  down  as  a  rule  that  there 
cannot  be  two  bodies  in  the  same  place ;  bat  the  virtue  and 
the  process  thereof  it  never  contemplates  with  its  eyes  open, 
nor  dissects  to  the  quick ;  littie  knowing  how  much  depends 
on  it,  and  what  a  Ught  may  thence  rise  to  the  sciences.  Bat 
(to  return  to  the  present  business)  this  virtue,  however  great 
it  be,  &lls  beyond  the  printuplee  of  Telesiue.  I  must  now 
pass  on  to  that  virtue  which  is  as  the  converse  of  the  former, 
namely,  that  which  munt^ns  the  connexion  of  matter.  For  aa 
matter  refuses  to  be  overpowered  by  matter,  so  does  matter 
refuse  to  be  separated  from  matter.  Notwithstanding  there  is 
great  doubt  whether  this  law  of  nature  be  as  peremptory  as  the 
other.  For  Tele^us  nuuntained,  and  so  did  Democritus,  Uio 
existence  of  a  collective  vacuum  without  any  limit,  in  order 
that  individual  beings  may  lay  aude  and  sometimes  even  for- 
sake the  one  contiguous  to  them,  with  difficulty  (as  they  say) 
and  agtunst  their  will,  —  that  is,  when  subdued  and  forced  by 
some  greater  violence ;  and  this  he  tries  to  prove  by  certun 
experiments,  especially  addudng  those  which  are  everywhere 
ated  for  the  contradiction  and  refutation  of  a  vacuum,  and  as 
it  were  making  extracts  from  them,  and  amplifying  them  so  as 
to  allow  beings  to  be  under  some  slight  necessity  of  holding  to 
that  which  is  contiguous,  but  so  that  if  tiiey  be  more  strongly 
pressed,  they  will  admit  a  vacuum ;  as  we  see  in  water-docks, 
in  which  if  the  hole  through  which  Uie  water  runs  ia  too  smalls 
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tliey  will  want  an  sir-hole  to  enable  the  water  to  descend ;  bnt 
if  the  hole  be  larger,  even  though  diere  be  no  ur-hole,  the 
water,  pressing  with  a  heavier  weight  on  the  hole,  flows  down- 
wards, not  caring  for  the  racuum  above.  In  like  manner,  in 
bellowB,  if  you  shut  them  and  then  stop  the  mouth  so  that 
there  is  no  passage  for  the  air  to  enter,  and  t^en  raise  and 
expand  them, — if  the  leather  be  thin  and  weak  it  burets ;  if  it  be 
thick  and  not  liable  to  buret  it  holds ;  and  so  in  other  things. 
But  these  experiments  are  neither  exactly  proved  nor  do  they 
altogether  satisfy  the  inquiry  or  settle  the  question ;  and  though 
by  them  Telesius  thinks  that  he  is  applying  himself  to  things 
and  inventionB,  and  endeavours  to  distinguish  more  accurately 
what  has  been  observed  confneedly  by  others,  yet  he  is  no 
way  equal  to  the  work,  nor  does  he  unravel  the  matter  to- the 
otdj  but  fitlls  off  in  the  middle, — a  habit  common  both  to 
him  and  the  Peripatetics;  who  are  very  owls  in  looking  at 
experiments ;  and  that  not  so  much  from  weakness  of  vision, 
aa  because  it  is  clouded  by  opinions,  as  by  cataracts,  and 
from  impatience  of  full  and  fixed  consideration.  But  this 
qnestaon  (one  of  the  most  difficult)  as  to  how  far  a  vacuum  is 
allowed,  and  at  what  distances  seeds  may  attract  or  repel  each 
other,  and  what  there  is  in  this  matter  peremptory  and  in- 
variable, I  refer  to  the  place  where  I  shall  treat  of  a  vacuum. 
For  it  is  not  of  much  importance  to  the  present  question 
whether  Nature  utterly  abhors  a  vaouum,  or  whether  beings 
(as  Telesius  thinks  it  more  correct  to  say)  delight  in  mutual 
contact  For  I  make  it  plain,  that  this,  whether  it  be  abhor- 
rence of  vacuum  or  desire  of  contact,  no  way  depends  on  heat 
and  cold ;  nor  is  it  ascribed  thereto  by  Telesius  himself,  nor 
can  it  be  ascribed  to  them  upon  any  evidence  in  the  nature  of 
things ;  saeing  matter  when  moved  from  its  place  cannot  but 
draw  other  matter  to  it,  whether  it  be  hot  or  cold,  wet  or 
dry,  hard  or  soil,  friendly  or  imfnendly ;  ihsomudi  that  a  hot 
body  will  sooner  attract  the  coldest  body  to  its  ude,  than 
suffer  itself  to  be  deserted  and  separated  from  all.  For  the 
bond  of  matter  is  stronger  than  the  enmity  of  heat  and  cold ; 
nor  does  the  sequacity  of  matter  care  for  the  diversity  of  e^>ecial 
forms.  Therefore  this  virtue  of  connexion  does  not  at  all 
depend  upon  those  principles  of  beat  and  cold.  Next  come 
two  virtues  opposed  to  each  other,  by  which  this  kingdom  of 
principles  has  been  transferred  (as  may  be  thought)  to  heat  and 
VOL.  V.  K  K 
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cold,  but  on  a  clum  of  right  not  well  nude  out ;  I  mean  those 
Tutiies  b^  which  beings  open  and  rarefyi  dilate  and  expand 
diemaelvefl,  bo  aa  to  occapj  a  greater  space  and  Bpread  them- 
Belres  over  a  larger  sphere ;  or  contrariwise  close  and  condense, 
confine  and  contract  themselves,  so  aa  to  cover  lees  space  and 
ahrinlc  into  a  smaller  sphere.  We  mnst  show  therefore  how 
far  this  virtue  has  its  origin  from  heat  and  coldt  and  how  far 
it  keeps  separate  and  unmixed  with  them.  Now  it  is  most 
tme,  as  Telesius  affirms,  that  density  and  rarity  are  aa  it  were 
the  proper  work  of  heat  and  cold ;  for  they  have  far  the  most  to 
do  in  making  bodies  occupy  a  luger  or  less  space ;  hut  yet  these 
things  ore  understood  confusedly.  For  bodies  seem  sometimes 
to  migrate  and  transfer  themselves  from  one  natural  dimension 
to  another,  and  that  freely  and  as  it  were  willingly,  and  with 
a  change  of  form ;  sometimes  they  seem  only  to  be  forced  away 
from  their  natural  cUmension,  and  their  old  form  still  remaining, 
to  return  to  their  usual  dimension  again.  Now  that  virtue  of 
pr(^;ressi(m  into  a  new  space  is  almost  governed  by  heat  and 
cold.  But  it  is  not  so  with  that  other  virtue  of  restitution ; 
rince  water  expands  itself  into  vapour  and  ur,  <h1  likewise 
and  &t  things  into  exhalation  of  flame,  by  the  power  of  heat ; 
nor  (if  the  transmigration  be  perfect)  do  they  care  to  return ; 
nay  the  air  itself  also  swells  and  is  extended  by  heat  AVhereaa 
if  the  migration  be  only  half  effected,  then  after  the  heat  is 
witlidrawn  it  easily  returns  to  itself;  so  that  even  in  the  virtue 
of  restitution  heat  and  ctdd  have  something  to  do.  But  things 
which  are  extended  and  drawn  asunder  not  by  means  of  heat, 
hot  by  amne  violence,  aa  soon  as  the  violence  ceases  retom 
most  eagerly  (even  without  any  accesuon  of  cold  or  dinunution 
of  heat)  to  their  former  dimenmona ;  aa  we  see  in  the  sucking 
of  the  glass  ^;g,  and  the  raising  of  the  bellows.  Bat  this  is 
still  more  evident  in  solid  and  gross  bodies.  For  if  a  piece  of 
oloth  or  a  hsrp-etring  be  stretched,  on  the  removal  of  the  foroe 
they  rebound  with  great  velodty ;  and  it  is  the  same  with  oom- 
pression.  For  tar  compressed  and  imprisoned  by  any  violence 
bursts  out  with  a  great  force ;  and  indeed  all  that  mechanical 
motion  caused  by  the  striking  of  one  hard  body  by  another, 
commonly  termed  violent  motion,  by  which  solid  bodies  are  sent 
flying  through  the  air  and  water,  is  nothing  but  an  endeavour 
of  the  parts  of  the  discharged  body  to  &ee  themselves  fmn 
compression ;  and  yet  here  there  are  no  apparent  traces  of  beat 
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and  cold.  Nor  can  aay  such  fine  argument  be  made  upon  this 
doctrine  of  Teleeiua,  aa  to  say,  that  to  every  natural  dimension 
tliere  is  asrigned  a  quantity  of  beat  and  cold,  in  a  certain  pro- 
portion; therefore  it  may  be  that  although  no  heat  and  cold 
are  added,  yet  if  the  dimen^ons  of  the  material  body  be 
extended  or  contracted  it  will  come  to  the  same  thing ;  because 
more  or  lees  of  nutter  is  put  in  tiie  space  than  is  proportionate 
to  the  heat  and  cold.  .  Such  things,  though  not  absurd  in 
TTordS)  are  yet  the  snggestiona  of  men  who  are  always  seeking 
some  device  by  which  they  may  maintain  their  first  thongfat, 
and  do  not  follow  out  the  inquiry  in  nature  and  fact.  For  if 
heat  and  cold  be  added  to  such  extended  or  com])reesed  bodies, 
and  that  in  a  greater  measure  than  is  proportionate  to  the 
nature  of  the  body  itself  (let  the  etretched  cktth  for  instance 
be  warmed  by  the  fire),  yet  it  will  by  no  means  restore  tlie 
balance,  nor  ex^nguish  the  force  of  restitution.  I  have  there- 
fore now  made  it  pldn  that  this  virtue  of  dimension  does  not 
depend  in  any  notable  proportion  on  heat  or  cold ;  althou^  it 
ia  this  very  virtue  which  has  given  most  authority  to  tiieae 
principles.  Next  oome  two  virtues,  which  are  in  everybody's 
mouth,  and  are  spread  for  and  wide,  namely  those  by  which 
bodies  are  carried  towards  the  greater  masses  and  collections 
of  tb«r  connatorak ;  in  the  observation  whereof,  as  in  the  rest, 
men  either  trifle  or  go  quite  wrong.  For  the  common  philo- 
sophy of  the  school  holds  it  enough  to  distinguish  natural 
from  violent  motion;  and  to  assert  that  heavy  bodies  by  a 
natural  motion  are  borne  downwards  and  light  bodies  upwards. 
But  such  speculations  are  of  little  help  to  philosophy.  For 
these  words,  nature,  art,  and  violence,  are  but  compendious 
phrases  and  trifles.  They  ought  not  only  to  refer  this  motion 
to  nature,  but  likewise  to  seek  in  this  very  motion  for  the 
particolar  and  proper  afiection  and  appetite  of  the  natural 
body.  For  there  are  a  great  many  other  natural  motions 
arising  from  very  different  paeeiona  of  things.  Therefore  the 
thing  is  to  be  propounded  according  to  its  difierences.  Nay, 
those  very  motions  which  they  call  violent  may  be  said  to  be 
more  according  to  nature  than  that  which  tiiey  coll  natural ; 
if  that  be  more  according  to  nature  which  is  etronger,  or 
even  which  is  more  according  to  the  system  of  the  universe. 
For  this  motion  of  ascent  and  descent  is  not  very  imperious, 
nor  even  universal ;  but  provincial  as  it  were,  and  confined  to 
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certain  regions ;  and  it  is  moreover  obedient  and  enbject  to 
other  motjons.  And  as  for  Baying  thit  hearjr  things  move 
downwards  and  light  upwards,  it  is  the  same  as  saying  that 
heavy  things  are  heavy  and  light  light  For  that  which  ia 
predicated  is  assamed  in  the  subject  by  the  very  force  of  the 
term.  But  if  by  heavy  they  mean  dense  and  by  light  rare, 
they  do  advance  somewhat;  yet  so  as  to  arrive  at  an  adjunct 
and  concomitant  rather  than  a  cause.  Those  on  the  other 
hand  who  explain  the  appetites  of  heavy  and  light  things  by 
contending  that  the  one  are  borne  to  the  centre  of  the  earth, 
and  the  other  to  the  circumference  and  compass  of  the  heaven, 
ae  to  their  proper  places,  certunly  assert  something,  and  like- 
wise point  towards  a  cause ;  but  altt^ther  wrongly.  For  place 
has  no  forces,  nor  is  body  acted  on  except  by  body ;  and  all 
swift  motion  of  a  body,  which  seems  as  if  it  were  seeking  a 
place  for  it«elf,  is  really  in  pursuit  not  of  location  or  position 
simply,  but  with  reference  to  some  other  body. 


by  Google 


INTELLECTUAL    GLOBE. 


b,  Google 


b,  Google 


A  DESCRIPTION 


INTELLECTUAL    GLOBE. 


CHAPTER  I. 


Drmrian  of  all  Human  Learning  into  Hiatory,  Poesy,  and  Phi- 
losophy, according  to  the  three facaltiet  qft/te  mind.  Memory, 
ImagiDstion,  and  Beaeon :  and  that  the  tame  division  koldt 
good  likemiie  in  Theology;  the  vessel  (that  it,  the  human 
understanding)  being  the  tame,  though  the  matter  and  the 
manner  of  conveyance  be  different. 

I  Ai>OPT  dtftt  division  of  human  learning  which  corresponds  to 
the  tfared  Jacalties  of  the  nnderstanding.  Its  parta  therefore 
are  three;  History,  Foeey,  and  Philosophy.  History  is  re- 
ferred to  the  Memory  ;  poesy  to  the  Imagination ;  philosophy 
to  the  Reason.  And  by  poesy  here  I  mean  nothing  else  than 
leaned  history.  History  is  properly  concerned  with  indivi- 
duals ;  the  impreBHons  whereof  are  the  first  and  most  ancient 
guests  of  the  human  mind,  and  are  as  the  pritoary  material  of 
knowledge,  ^th  these  individuals  and  this  material  the  human 
mind  perpetually  exercises  itself,  and  sometimes  sports.  For 
as  all  knowledge  is  the  exercise  and  work  of  the  mind,  so  poesy 
may  he  regarded  as  its  sport.  In  philosophy  the  mind  is 
hound  to  tldngs ;  in  poesy  it  is  released  from  that  hond,  and 
wanders  forth,  and  feigns  what  it  pleases.  That  this  is  so  any 
one  may  see,  who  seeks  ever  so  mmply  and  without  subtlety 
into  the  origins  of  intellectual  impressions.  For  the  unices  of 
individuals  are  received  by  the  sense  and  fixed  in  the  memory. 
They  pass  into  the  memory  whole,  just  as  they  present  them- 
selves.   Then  the  mind  recalls  and  reviews  them,  and  (which  is 
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its  proper  office)  compoande  and  divides  the  parts  of  which  they 
conuat.  For  the  eeveral  individuals  have  something  in  com- 
mon one  with  another,  and  agiun  eotnething  different  and  mani- 
fold. Now  this  composition  and  ^vimon  is  either  according  to 
the  pleasure  of  the  mind,  or  according  to  the  nature  of  things 
as  it  exists  in  fact.  If  it  be  according  to  the  pleasure  of  the 
mind,  and  these  parts  are  arhitraril^  transposed  into  the  like- 
ness of  some  individual,  it  is  the  work  of  imagination;  whi<^, 
not  heing  bound  by  any  law  and  necessity  of  nature  or  matter, 
may  join  things  wMcb  are  never  found  tc^ether  in  nature  and 
separate  things  which  in  nature  are  never  found  apart ;  being 
nevertheless  confined  ther»n  to  these  primary  parts  of  indivi- 
duals. For  of  things  that  have  been  in  no  part  objeots  of  the 
sense,  there  can  be  no  imaginatioa,  not  even  a  dream.  If  on 
the  other  hand  these  same  parts  of  individuals  are  compounded 
and  divided  according  to  the  evidence  of  things,  and  as  they 
really  show  themselves  in  nature,  or  at  least  appear  to  each 
man's  comprehension  to  show  themselves,  this  is  the  office  of 
reason ;  and  all  business  of  this  kind  is  assigned  to  reason. 
And  hence  it  is  evident  that  from  these  three  fountains  6ow 
titese  three  emanations.  History,  Poesy,  and  Philosophy;  and 
that  there  cannot  be  other  or  more  than  these.  For  under 
philosophy  I  include  all  arts  and  sciences,  and  in  a  word 
whatever  baa  been  from  the  occurrence  of  individual  olyects 
collected  and  digested  by  the  mind  into  general  notions.  Nor 
do  I  think  that  there  ie  need  of  any  other  divimon  than  this 
for  Theology,  Fot  the  informations  of  revelation  and  of  sense 
differ  no  doubt  both  in  matter  and  in  the  manner  of  entrance 
and  conveyance ;  but  yet  the  human  spirit  is  one  and  the  same ; 
and  it  is  but  as  if  different  liquors  were  poured  through  dif- 
ferent funnels  into  -one  and  the  same  vessel.  Therefore  I  say 
that  Theology  itself  likewise  consists  either  of  sacred  histmy, 
or  of  divine  precepts  and  doctrines,  as  a  kind  of  perennial  philo- 
sophy. And  that  part  which  seems  to  fall  outade  this  division 
(that  is,  prophecy)  is  itself  a  species  of  history,  with  the  prero- 
gative of  divinity  wherein  times  are  joined  together,  that  the 
narrative  may  precede  the  fact ;  and  the  manner  of  delivery, 
both  of  prophecies  by  means  of  vinous  and  of  divine  doctrine 
by  parables,  partakes  of  poesy. 
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CHAP.  IL 

Divinon  of  HUtory  into  Natural  and  Civil;  Eccletiattical  and 
Literary  Hittory  heiny  included  under  CiviL  Divition  of 
Natural  History  into  IJittory  of  Generatiom,  I^eter-genera- 
tioTUf  and  Arta,  accordiny  to  the  thrte  states  of  Nature, 
namefy,  Nature  Free,  Natta-e  Brring,  and  Nature  ConBframed. 

HiSTOHT  is  either  Natural  or  CiriL  NatunJ  faiatory  relates 
the  deeda  and  actions  of  nature ;  oivil  history  those  of  men- 
Matter  of  Divinity  shows  itself  no  doubt  in  both,  but  more  in 
civil ;  BO  much  00  indeed  aa  to  constitute  a  distinct  species  in 
history,  which  we  call  Sacred  or  Ecclesiastical.  This  therefore 
I  attribnte  to  Civil ;  but  first  I  will  Bpeak  of  N'aturaL  Natural 
history  does  not  treat  of  particalsr  objects  separately.  Not 
that  I  was  wrong  in  saying  that  history  deals  with  individnalB, 
drcumscribed  by  place  and  time.  For  properly  it  is  so.  But 
since  there  is  in  natural  objects  a  promiscuous  resemblance  one 
to  another,  insomuch  that  if  you  know  one  you  know  all,  it 
would  be  a  superfluous  and  endless  labour  to  speak  of  them 
Beverally.  And  therefore  we  see  that  where  there  is  no  such 
promiscnoua  resefflblance,  natural  history  does  take  in  Indivi- 
duals ;  auch  I  mean  of  which  there  ia  not  a  body,  or  nation  as 
it  may  be  called.  For  of  the  sun,  moon,  earth,  and  the  like, 
whi^  are  unique  in  their  species,  it  is  very  right  that  separata 
histories  should  be  written ;  nor  less  of  such  tJiiugs  as  notably 
deviate  from  their  species,  and  are  prodigies ;  unce  in  their  case 
a  description  and  knowledge  of  the  apecies  itself  is  neither  suffi- 
cient nor  competent.  These  two  kiuds  of  individuals  therefore 
natural  history  does  not  reject ;  but  for  the  most  part  (as  has 
been  said)  it  is  concerned  with  species.  But  I  will  make  the 
divifflOD  of  natural  history  according  to  the  force  and  condition 
of  nature  itself;  which  is  found  in  three  states,  and  subject  as 
it  were  to  three  kinds  of  re^men.  For  nature  is  either  free, 
and  allowed  to  go  her  own  way  and  develop  herself  in  her 
ordinary  course ;  that  is  when  she  works  by  herself,  without 
being  any  way  obstructed  or  wrought  upon ;  as  in  the  heavens, 
in  animals,  in  planta,  and  in  the  whole  array  of  nature ;  —  or 
again  she  is  forced  and  driven  quite  out  of  her  course  by  the 
perversities  and  insubordination  of  wayward  and  rebellious 
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matter,  and  by  the  violence  of  impedimenta ;  as  in  monstem  and 
IieteroditeB  of  nature; — or  lastly,  ahe  ie  conBtniined,  moulded, 
translated,  and  made  as  it  were  new  by  art  and  the  hand  of 
man;  as  in  things  arti£<»Bl.  For  in  things  artificial  nature 
Becms  as  it  were  made,  whereby  a  new  array  of  bodies  presents 
itself,  and  a  kind  of  second  world.  M'atnial  history  therefore 
treate  either  of  the  liberty  of  nature  or  her  emtri  or  her  bonds. 
And  if  any  one  dislike  that  arte  should  be  called  the  bonds  of 
natore,  thinking  they  should  rather  be  counted  as  her  deliTerera 
and  champions,  because  in  some  cases  they  enable  her  to  fulfil 
her  own  intention  by  redudng  obstacles  to  order;  for  my 
part  I  do  not  care  about  these  refinements  and  eleganciea  of 
speedi ;  all  I  mean  is,  that  nature,  like  Protene,  is  forced  by- 
art  to  do  that  which  without  art  would  not  be  done ;  call  it 
which  you  will,  —  force  and  bonds,  or  help  and  perfection.  I 
will  therefore  divide  natural  history  into  history  of  generationa, 
history  of  preter-generationB,  and  history  of  arts ;  which  I  alao 
call  mechanical  and  experimental  history.  And  I  am  the  rather 
induced  to  set  down  the  history  of  arte  as  a  species  of  natural 
history,  because  it  is  the  fashion  to  talk  as  if  art  were  some- 
thing different  from  nature,  so  that  things  artificial  should  be 
separated  from  ttunge  natural,  as  differing  totally  in  kind ; 
whence  it  comes  that  most  writers  of  natural  history  think  it 
enough  to  make  a  history  of  aniniids  or  plants  or  minerals, 
without  mentioning  the  experiments  of  mechanical  arte  (which 
are  far  the  most  important  for  philosc^hy) ;  and  not  only  that, 
but  another  and  more  sabtie  error  finds  ite  way  into  men's 
minds ;  that  of  looking  upon  art  merely  as  a  kind  of  supplement 
to  nature ;  which  has  power  enough  to  finish  what  nature  has 
begun  or  correct  her  when  going  aside,  but  no  power  to  make 
radical  changes,  and  shake  her  in  the  foundations ;  an  opinioa 
whidi  has  brought  a  great  deal  of  despur  into  human  concerns. 
Whereas  men  ought  on  the  contrary  to  have  a  settled  convic- 
tion, that  things  artificial  differ  from  things  natural,  not  in 
form  or  essence,  but  only  in  the  efficient;  that  man  has  in 
truth  no  power  over  nature,  except  that  of  motion  —  the 
power,  I  say  of  putting  natural  bodies  together  or  separating 
them  —  and  tiiat  the  rest  is  done  by  natore  working  within. 
Whenever  therefore  there  is  a  posnbility  of  moving  natural 
bodies  towards  one  another  or  away  from  one  another,  man 
and  art  can  do  everything;  when  there  is  no  such  possibiliQr, 
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they  caa  do  nothing.  On  the  other  hand,  provided  this 
udUon  to  or  from,  which  is  required  to  produce  any  effect,  be 
duly  ^ven,  it  matters  not  whether  it  be  done  by  art  and  hutnan 
ineanfl,  or  by  nature  onuded  by  man ;  nor  is  the  one  more 
powerful  than  the  other.  As  for  instance  when  a  man  makes 
the  appeanince  of  a  nunbow  on  s  wall  by  the  sprinkling  of 
water,  nature  does  the  work  for  him,  just  as  much  as  when 
the  same  effect  is  produced  in  the  aii  by  a  dripping  cloud ;  and 
on  the  other  hand  when  gold  is  found  pure  in  sauda,  nature 
does  the  work  for  herself  just  as  much  as  if  it  were  refined  by 
the  fiimace  and  human  appliance.  Sometimes  again  the  minis- 
terii^  offic«  is  by  the  law  of  the  universe  deputed  to  other 
animals ;  for  honey,  which  is  made  by  the  industry  of  the  bee, 
is  no  less  artificial  than  sugar,  which  is  made  by  man ;  and  in 
manna  (which  is  a  thing  of  like  kind)  nature  asks  no  help,  bat 
does  all  herself  Therefore  as  nature  is  one  and  the  same, 
and  her  power  extends  throngh  all  tilings,  nor  does  she  ever 
forsake  herself,  these  three  things  should  by  all  means  be  set 
down  as  alike  subordinate  only  to  nature ;  namely,  the  course  of 
nature ;  the  wandering  of  nature ;  and  art,  or  nature  with  man 
to  help.  And  therefore  in  natural  history  all  these  things 
dtould  be  included  in  one  continuous  series  of  narratives ;  as 
indeed  Pliny  has  in  great  part  done ;  who  conceived  an  idea  of 
natural  lustory  suitable  to  its  dignity,  but  handled  it  in  a 
manner  most  unworthy  of  the  concepUon.  Let  this  then  be  the 
first  division  of  natural  history. 


CHAP.  in. 

Dioitum  of  Natural  Hittary  according  to  its  uie  and  end ;  and 
that  by  far  the  noblest  end  of  Natural  Hittory  it  to  lay  a 
foundation  for  Philoiophy ;  and  that  such  a  hiatory  (a  history 
framed  with  a  view  to  that  end)  is  wanting, 

NaxORAL  history,  which  in  subject  (as  I  said)  is  threefold, 
tfl  in  use  twofdd.  For  it  is  used-  either  for  the  sake  of  the 
knowledge  of  the  tilings  themselves  which  are  committed  to  it, 
or  as  the  primary  material  of  philosophy,  ^ow  the  noblest 
end  of  natural  history  is  this;  to  be  the  stuff  and  matter  of  true 
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and  lawful  induction ;  and  to  drav  from  the  senee  enough  to 
infonn  the  intellect.  For  that  other  kind  which  ums  either  to 
pleaae  hy  the  agreeablenesfl  of  the  narrative,  or  to  help  hy  the 
um  of  experiments,  and  is  pursued  for  the  sake  of  euch  plea- 
sure or  such  profit,  is  an  inferior  thing,  and  in  its  very  kind  of 
less  value,  than  that  which  is  qualified  to  be  a  proper  preparsr- 
tive  for  the  huilding  up  of  philosophy.  For  this  is  that  natoral 
history  which  constitatea  a  solid  and  eternal  bams  of  true  aad 
active  philosophy ;  this  it  is  which  gives  the  first  spark  to  the 
pure  and  real  light  of  nature ;  and  whose  genius  being  neglected 
and  not  propitiated,  has  caused  us  to  be  visited  most  unhappily 
by  that  host  of  spectres  and  kingdom  of  shadows  which  we  see 
flitting  about  among  the  philosophies,  afflicting  them  with  utter 
barrenness  in  respect  of  works.  Now  I  affirm  and  bear  witneoa 
that  a  natural  history  properly  adapted  to  this  end  is  not 
extant,  but  is  wanting,  and  should  be  set  down  among  the 
deficients.  And  let  no  man  be  so  dazzled  either  by  the  great 
names  of  ancient  writers  or  the  great  Tolomes  of  modem,  as  to 
think  this  complaint  of  mine  unjust.  I  know  well  that  a 
natural  history  is  extant,  large  in  bulk,  pleasing  in  variety, 
curious  of^n  in  diligence ;  and  yet  strip  it  of  &bles,  antiquities, 
quotations  and  o^unions  of  authors,  empty  disputes  and  contrO' 
versies,  philology  and  ornaments  (which  are  more  fitted  for 
table-talk  and  the  nocteg  of  learned  men  than  for  the  institution 
of  philosophy),  and  it  will  shrink  into  small  compass;  so  that 
it  would  seem  as  if  people  were  engaged  in  getting  up  a 
treasure-house  of  eloquence,  rather  than  a  sound  and  futhfti] 
narrative  of  facte.  Berades,  it  ie  not  of  much  nse  to  recoont 
or  to  know  the  exact  varieties  of  flowers,  as  of  the  iris  or  tulip, 
no,  nor  of  shells  or  dogs  or  hawks.  For  these  and  the  like 
are  but  sports  and  wanton  freaks  of  nature,  and  almost  approach 
to  the  nature  of  individuals.  And  though  they  involve  an 
exquisite  knowledge  of  the  pairticular  objects,  the  infomution 
which  they  afford  to  the  sciences  is  slight  and  almost  useless. 
And  yet  these  are  the  things  which  our  ordinary  natural  his- 
tory takes  pride  in.  And  while  it  descends  to  matters  which 
do  not  belong  to  it,  and  indulges  to  excess  in  matters  super- 
fluous, on  the  other  hand  its  great  and  soUd  parts  are  either 
entirely  omitted  or  carelessly  and  lightly  treated.  And  indeed 
in  the  whole  course  of  inquiry  pursued  and  the  whole  mass  of 
matter  gathered,  it  appears  to  be  in  no  way  adapted  or  qualified 
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for  the  end  wkicb  I  Have  mentioned,  namely  the  building  up  of 
philosophy.  This  will  be  best  shown  in  the  particular  branches 
of  it,  and  by  comparing  the  history  of  which  I  am  now  going 
to  set  forth  a  description,  with  that  which  we  have. 


CHAP.  IV. 


Beginning  of  a  treatise  showing  of  what  nature  the  required 
history  should  be;  namely  the  Katurol  History  which  is  to 
eerre  as  a  foundation  of  Philosophy.  For  the  clearer  ex- 
planation of  this,  a  division  of  the  History  of  Generations 
■<  first  subjoined.  TTiit  is  digested  into  Jive  parts.  The  JirU 
the  History  of  the  Heavens ;  the  second,  the  History  of  Me- 
teors; the  third,  the  History  of  Earth  and  Sea;  the  fourth, 
the  History  of  Collegia  Majora,  or  Elements  or  Masses;  the 
fifth,  the  History  of  Collegia  Minora,  or  Species.  The  his- 
tory of  Primary  Virtues  is  postponed,  till  the  explanation  of 
this  first  division,  of  Generations,  Preter-generstions,  and 
Arts,  is  concluded. 

Although  I  consider  myself  bound  not  to  leave  the  comple- 
tion of  this  history  wlucb  I  pionoonce  deficient  to  others,  but 
to  take  it  upon  myself;  becaaae  the  more  it  may  seem  a  thing 
open  to  every  man's  industry,  the  greater  fear  there  is  that  they 
will  go  astray  from  my  de^gn ;  and  I  have  therefore  marked 
it  out  as  the  third  part  of  my  instauration ;  yet  that  I  may 
atill  keep  true  to  my  plan  of  giving  either  explanations  or 
specimens  of  those  things  which  are  wanting,  and  likewise 
that  in  cose  of  my  death  there  may  be  something  saved,  I 
think  fit  now  in  this  place  to  set  down  my  opinion  and  advico 
in  this  matter.  Of  the  History  of  Generations  or  Nature  at 
large  I  set  down  five  parts.  These  are  the  History  of  Ether, 
The  History  of  Meteors  and  of  the  Regions  of  the  Air,  as 
they  are  called ;  for  the  sublunar  re^on  down  to  the  surface  of 
the  earth,  and  the  bodies  situated  upon  it,  I  assign  to  the  history 
of  meteors;  Comets  likewise  of  all  kinds  (however  the  tmth 
may  be)  yet  for  the  sake  of  order  I  include  among  meteors. 
Third  comes  the  History  of  the  Earth  and  Sea,  which  together 
make  up  one  globe.  And  so  for  the  nature  of  things  is  dis- 
tributed according  to  places  and  positions.    The  two  remaining 
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parta  dtBtangoiah  the  eubstances  of  tfaings  or  ntfaer  maeeea. 
For  connatonl  bodie§  are  congregftted  into  greater  and  leaaer 
masaeB ;  wUcb  I  commonly  term  greater  and  lesser  Colleges, 
and  whicli  are  related  to  one  anotlier  in  the  polity  of  the 
world  ae  tribes  or  femilies.  Therefore  fourth  in  order  is  placed 
the  History  of  Elements  or  the  Greater  Cdleges ;  fifth  and 
last,  the  History  of  Species  or  the  Lesser  Collies.  For  I 
mean  by  Elements  not  the  conmiencementa  of  things,  bat  only 
the  greater  masses  of  connatoral  bodies.  Now  this  greatness 
of  mass  is  owing  to  the  texture  of  the  matter  of  which  they 
are  composed  being  easy,  simple,  obvious,  and  prepared; 
whereas  spedes  are  B[»ringly  supplied  by.  natnre,  because  the 
texture  of  oiatter  is  complex,  aad  in  most  cases  orgamc  As 
for  those  virtnes  which  may  be  regarded  as  cardinal  and  nni- 
versal  in  nature,  as  Dense,  Bare,  I%ht,  Heavy,  Hot,  Coldj 
Consistent,  Fluid,  Similar,  Dissimilar,  Specific,  Ofganic,  and 
the  like>  together  with  the  motions  contributing  to  them,  as 
B«sistanc«,  Connexion,  Contraction,  E:q}ansion,  and  the  rest 
(the  history  of  which  I  would  by  all  means  have  collected  and 
oonstmcted,  even  before  we  come  to  the  work  of  the  intellect), 
I  will  treat  of  the  history  of  these  and  of  the  manner  of 
constructing  it,  when  I  have  completed  the  explan^on  of  this 
triple  divinon,  of  Generations,  Preter^enerations,  and  Arts. 
For  I  have  not  included  it  in  that  threefold  divimon,  because 
it  is  not  properly  a  history,  but  as  it  were  a  middle  term 
between  history  and  philosophy.  But  now  I  will  speak  of 
the  History  of  the  Celestial  Bodies,  and  give  precepts  con- 
cerning th^n,  and  then  of  the  rest 


CHAP.  V. 


The  history  of  Celestial  Bodies  u  returned;  ahomng  both  what 
it  should  be  in  kind;  and  that  the  legitinuxte  ordering  of  tuch  a 
hittory  tumt  on  three  kind*  of  precepts;  namely,  the  End^ 
the  Matter,  and  the  Manrur  of  Conttruction. 

I  WOULD  have  the  History  of  Celestial  Bodies  umple,  and 
witiiout  any  infusion  of  dogmas ;  all  theoretical  doctrine  being  as 
it  were  suspended :  a  history  embracing  only  the  phenomena 
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thcmBelveB  (now  almoBt  incorporated  witk  the  dogmas)  pure 
and  separate ;  a  history  in  short,  setting  forth  a  simple  narrative 
of  the  facte,  joet  as  if  nothing  had  been  settled  by  the  arts  of 
astronomy  and  astrology,  and  only  experiments  and  observa- 
tions had  been  accurately  collected  and  described  with  perspi- 
cuity. In  which  kind  of  history  there  is  nothing  extant  which 
satisfies  me.  Something  of  the  kind  indeed  Fliny  has  touched 
on  cursorily  and  loosely ;  but  that  would  be  the  best  history  of 
the  celestial  bodies  which  might  be  extracted  and  worked  out 
from  PtolemieuB  and  Copernicus  and  the  more  learned  writers 
on  astronomy,  taking  the  experiments  detached  from  the  art, 
and  adding  Uie  observations  of  more  modern  writers.  It  may 
seem  strange  ^t  I  should  wisli  to  recall  to  their  primitive 
rudeness  and  the  simplicity  of  naked  observations  things  so 
laboriously  produced,  advanced,  and  amended.  But  the  tmth  is 
thatj  without  meaning  to  throw  away  the  benefit  of  former 
inventions,  I  am  attempting  a  &r  greater  work :  for  it  is  not 
merely  calculations  or  predictions  that  I  aim  at,  but  philosophy : 
such  a  philosophy  I  mean  as  may  inform  the  human  under- 
standing, not  only  of  the  motion  of  the  heavenly  bodies  and 
the  period  of  that  motion,  but  likewise  of  their  substance, 
various  qualities,  powers,  and  inflnencee,  according  to  natural 
and  certun  reasons,  free  from  the  superstition  and  frivolity  of 
traditions;  and  again  'such  as  may  discover  and  ezplun  in  the 
motion  itself,  not  what  is  accordant  with  the  phenomena,  but 
what  is  found  in  nature  herself,  and  is  actually  and  really  true. 
Kow  it  is  easy  to  see,  tliat  both  they  who  think  the  earth 
revolves,  and  they  who  hold  the  primum  mobile  and  the  old 
constmction,  are  about  equally  and  indifferentiy  supported  by 
the  phenomena.  Kay,  and  the  author  of  tlte  new  coostmctioa 
in  our  own  day,  who  made  the  sun  tiie  centre  of  the  secundum 
mabUe,  as  die  earth  of  the  primum  mobiU,  whereby  the  planets 
in  their  proper  revolutions  would  seem  to  wheel  In  dance 
round  the  sun  (as  some  of  the  ancients  suspected  to  be  the  case 
vrith  Venus  and  Mercury),  if  be  had  thought  the  matter  fwrly 
out,  might  probably  have  brought  it  to  a  very  good  condusion. 
Nor  have  I  any  doubt  but  that  otiier  similar  constmctions 
might  by  wit  and  severe  thought  be  invented.  Neither  indeed 
do  they  who  propose  these  theories  mean  to  say  that  the  things 
tfaey  allege  are  actually  tme,  but  only  that  they  are  convenient 
hypotheses  for  calculations  and  the  construction  of  tables.    But 
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my  plan  hu  a  diflfei;pnt  urn ;  for  I  seek  not  for  ingenious  ad- 
justment, which  maj  be  many,  but  for  the  truth  of  the  thing, 
which  is  eimple.  And  to  this  a  history  of  phenranena  kept 
pure  and  simple  will  open  the  way,  white  one  tinctured  with 
dogma  will  obstruct  it.  I  may  aay  also,  that  as  I  hope  for  the 
discovery  of  the  truth  r^;arding  the  heavenly  bodies  from  a, 
history  made  and  compiled  according  to  my  principle,  by  itself 
alone ;  so  I  rest  that  hope  much  more  upon  observation  of  tlie 
common  passions  and  deures  of  matter  in  both  globes.  For 
those  supposed  divorces  between  ethereal  and  sublunary  things 
seem  to  me  hut  figments,  superstitions  mixed  with  rashness; 
seeing  it  is  most  certain  that  very  many  effects,  as  of  expan- 
uon,  contraction,  impression,  cesraon,  collection  into  maosea, 
attraction,  repulsion,  assimilation,  union,  and  the  like,  have 
place  not  only  here  with  us,  but  also  in  the  heights  of  the  heaven 
and  the  depths  of  the  earth.  Nor  have  we  any  more  iaithiul 
interpreters  to  consult,  in  order  that  the  human  understanding 
may  penetrate  the  depths  of  the  earth,  which  are  never  seen  at 
all,  and  the  heights  of  heaven  which  are  for  the  most  part  seen 
untmly.  Most  excellently  therefore  did  the  ancients  represent 
Proteus,  him  of  the  many  shapes,  to  be  likewise  a  prophet 
triply  great;  as  knowing  the  future,  the  past,  and  the  secrets 
of  the  present  For  he  who  knows  the  universal  passions  of 
matter  and  thereby  knows  what  is  possible  to  be,  cannot  help 
knowing  likewise  what  has  been,  what  la,  and  what  will  be. 
according  to  the  sums  of  things.  Therefore  the  best  hope  and 
security  for  the  study  of  celestial  bodies  I  place  in  phy^cal 
reasons;  meaning  by  physical  reasons  not  such  as  are  com- 
monly supposed,  but  only  the  doctrine  concerning  those  appe- 
tites of  matter  which  no  diversity  of  regions  or  places  can 
distract  or  dissever.  Not  that  on  this  account  (to  return  to 
my  design)  1  would  have  any  diligence  spared  in  descriptions 
and  observations  of  the  celestial  [^enomena  themselves.  For 
the  fuller  our  supply  of  such  appearances,  the  readier  and 
sorer  will  everything  be.  But  before  I  speak  more  of  this, 
I  have  to  congratulate  both  the  industry  of  mechanics,  and 
the  zeal  and  ene^y  of  oertun  learned  men,  that  now  of  late 
by  the  help  of  optical  instruments,  as  by  skiSs  and  barks, 
they  have  opened  a  new  commerce  with  the  phenomena  of  the 
heavens ;  an  undertaking  which  I  regard  as  being  both  in  the 
end  and  in  the  endeavour  a  Uiing  noble  and  worthy  of  the  human 
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nee ;  the  rather  because  these  men  are  at  much  to  be  praiseil 
for  their  honesty  as  for  their  boldness;  seeing  that  they  have 
iogenuoofllj  and  perBiucnoiuly  explun«ct  the  manner  in  which 
each  point  of  their  proceeding  in  each  caee  hiu  been  made  out. 
All  that  ia  wanted  further  is  constancy  and  great  seTerity  of  i 
judgment,  to  change  the  instruments,  to  increase  the  number 
of  witnesses,  to  try  each  porticukr  experiment  many  times 
and  many  ways ;  lastly,  to  suggest  to  themselves  and  open  to 
oiheta  every  objection  that  can  be  made,  not  despising  even  the 
minutest  scruple ;  leet  it  fare  witli  them  as  with  Semocritus  in 
the  matter  of  the  sweet  figs,  when  it  turned  out  that  the  old 
woman  waa  wiser  than  the  philosopher,  and  that  a  vast  and 
wonderful  speculation  was  built  upon  a  trifling  and  ridiculous 
mistake.  But  now  having  made  these  general  remarks  by  way 
of  preface,  let  us  go  on  to  a  description  of  tlie  history  of 
celestial  bodies  more  at  large,  to  show  what  and  what  kind  <^ 
things  are  to  be  sought  concerning  them.  First,  therefore,  I 
will  set  down  tlie  questions  in  nature,  at  least  some  of  them, 
and  those  the  chief;  to  these  I  will  add  tlie  uses  which  may 
[Kobably  be  derived  to  man  from  the  study  of  celestial  bodies; 
both  of  these  as  being  the  mark  at  which  Uie  history  aims; 
that  they  who  undertake  to  compose  a  history  of  the  heavens 
may  know  what  we  are  about,  and  may  keep  these  queetioos, 
together  with  these  operations  and  effects,  in  mind  and  view; 
and  BO  proceed  to  form  such  a  history  as  shall  be  adapted  to  the 
solution  of  tiie  sud  qaestions,  and  the  procuring  of  such  fruits 
and  benefits  to  the  human  race.  Now  tbe  questions  I  mean  are 
of  that  kind  which  inquire  of  the  fact  in  nature,  not  of  causes. 
For  this  is  the  proper  business  of  history.  Next,  I  will  show 
distinctly  in  what  the  history  of  celestial  bodies  consieta,  and 
what  are  its  parts;  what  things  are  to  be  understood  or 
inquired,  what  experiments  to  be  collected  and  procured,  what 
observations  to  be  employed  and  sifled;  propounding  as  it" 
were  certain  Inductive  Topics,  or  Articles  of  Interrogation 
coQceming  the  heavens.  Lastiy,  I  will  g^ve  some  precepts, 
not  only  concerning  that  which  should  be  sought,  but  also  how 
the  matters  under  inquiry  are  to  be  examined  and  how  pre- 
seated  and  put  in  writing;  that  the  diligence  of  the  first 
inquiry  may  not  be  lost  in  passing  it  on,  nor  (what  is  worse) 
the  b^|;inning  of  the  work,  on  which  the  subsequent  progress 
TOIh  t,  l  l 
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dependa,  prove  weak  and  &lla(uouB.  In  short  I  will  explun 
both  what  should  be  inquired  with  regaid  to  the  hesTenlf 
bodiea,  and  with  what  view,  and  in  what  manner. 


CHAP.  VL 


That  philatophical  qvettioru  concerning  tke  Celeatial  Bodies, 
even  tuck  as  are  contrary  to  opinion,  and  Momewhat  harsh, 
thould  be  received.  Five  guettiom  are  propounded  concerning 
the  system  itself;  namely,  ie  there  a  system  F  if  there  he, 
what  is  the  centre  of  it,  what  the  depth,  what  the  connexion, 
and  what  the  position  of  the  parts  ? 

Most  men  no  doubt  will  think  that  I  am  digging  up  the 
remains  of  old  questions  long  ainoe  laid  up  and  buried,  and  in 
a  manner  raising  their  ghosts,  and  mixing  fresh  questions  with 
them.  But  since  the  philosophy  of  which  we  are  hitherto  in 
possession  concemiog  the  heavens  has  no  soondness ;  and  since 
it  is  my  constant  determination  to  refer  everything  to  a  new 
trial  by  le^timate  induction ;  and  uoce  if  any  questions  are 
passed  over,  there  will  be  so  much  less  pains  and  diligence 
bestowed  on  the  history,  because  it  will  periiaps  seem  snper^ 
fluous  to  inqiure  of  things  concerning  which  no  question  has 
been  rused ;  I  hold  it  necessary  to  tdce  in  hand  all  questions 
which  the  nature  of  things  anywhere  presents.  Nay,  the  less 
certun  I  am  concerning  the  questions  which  are  to  be  deter- 
mined by  my  method,  the  less  difficulty  do  I  make  in  enter- 
taining them.  For  I  see  an  end  of  the  nutter.  The  first  question 
therefore  is,  w/iether  there  be  a  system  f  that  is,  whether  the 
world  or  universe  cnnpose  altogether  one  globe,  with  a  centra ; 
or  whether  the  particular  globes  of  earth  and  stars  be  scattered 
-  ^e^rsedly,  each  on  its  own  roots,  without  any  system  or  oodh 
mon  centre  ?  Certunly  the  school  of  Demooritus  and  Einonnn 
boasted  that  their  founders  had  overthrown  the  walla  of  the 
world ;  yet  this  did  sot  absolutely  follow  firom  Uiur  mnds. 
For  when  Democritus  had  set  down  matter  or  seeds  as  infinite 
in  quantity  and  finite  in  attributes  and  power,  as  moving 
about,  and  never  located  in  any  position  &om  all  eternity,  ho 
was  driven  by  the  very  force  of  this  opinion  to  oonstitnte 
multiform  worlds,  subject  to  birth  and  death,  some  well  otdeted, 
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others  hadly  put  together,  even  eaaajB  of  worlds  and  vacant 
epacea  between.  Bnt  yet  thoagh  thia  were  admitted,  there  was 
no  reason  vthy  that  part  of  matter  which  is  assigned  to  this 
pw^ioular  world  which  is  visible  to  na,  should  not  have  the 
shape  of  a  globe.  For  each  one  of  those  worlds  must  have  re- 
ceived some  shape ;  and  although  there  can  ha  no  middle  point 
in  infinity,  yet  in  the  parts  of  infinity  a  round  figure  may 
eziflt,  no  lees  in  a  world  than  in  a  ball.  Now  Democritns  was 
a  good  dissector  of  the  world,  but  in  the  integral  parts  of  the 
world  inferior  even  to  the  ordinary  philosophers.  But  the 
opinion  of  which  I  am  now  speaking,  which  destroyed  and 
confounded  system,  was  that  of  Heraclidea  Ponticus,  Ecphan- 
tu9,  and  Nicetas  of  Syracuse,  and  moat  of  all  Fhilolaus,  and 
likewise,  in  our  own  day,  of  Gilbert,  and  all  those  (except 
Copernicus)  who  believed  that  the  earth  was  a  planet  and 
movable,  and  as  it  were  one  of  the  stars.  And  the  efiect  of 
thia  opinion  is  that  the  several  planets  and  stars,  together  with 
innumerable  other  stars  which  elude  our  sight  by  reason  of 
their  distooce,  and  others  again  which  arc  invisible  to  us  from 
their  natnre  being  not  lucent  but  opaque,  having  each  of  them 
obtuned  their  own  globes  and  primary  forms,  are  scattered 
and  suspended  through  that  immense  expanse  which  we  behold 
above  OS,  whether  it  be  of  vacuum  or  some  thin  and  almost 
indifferent  body,  like  so  many  islands  in  an  immense  sea,  and 
revolve  not  round  any  common  centre,  but  each  separately 
round  its  own ;  some  simply,  others  with  some  progressive 
motion  of  the  centre.  Now  the  harshest  thing  in  this  opinion 
is,  that  they  take  away  quiet  or  immobility  irom  nature.  But 
it  seems  that  as  there  are  bodies  in  the  aniverse  which  revolve, 
that  is,  which  move  with  an  infinite  and  perpetual  motion,  so 
on  the  other  hand  there  should  be  some  body  which  is  at  rest; 
between  which  oomes  a  middle  nature,  of  su<^  as  move  in  a 
Btruight  line ;  seeing  that  motion  in  a  etraigbt  Une  suits  the 
parts  of  globes,  and  things  banished  from  their  native  countries, 
which  move  towards  the  globes  of  their  connaturala,  that  being 
muted  with  them  they  may  themselves  also  either  revolve  or 
rest.  But  this  question  (namely,  whether  there  be  a  system)  will 
be  answered  by  that  which  shall  be  determined  concerning  the 
motion  of  the  earth,  that  is,  whether  the  earth  stands  still  or  re- 
vohes,  and  the  substance  of  the  stare,  whether  they  are  solid  or 
flamy,  and  the  ether  or  interstellar  spaces  in  the  heaven,  whether 


by  Google 


516  TRANSLATION  OF  THE 

they  contut  of  body  or  vacUKm,  For  if'  the  earth  be  ototioDaTy 
and  the  heavens  revolve  in  a  diorna)  motion,  there  ia  doubtless 
a  eystem ;  bat  if  the  earth  revolve,  it  does  not  necessarily  follow 
tliat  there  is  no  eystem;  because  there  may  be  some  other 
centre  of  the  system;  the  ran,  for  instance,  or  something  else. 
Again,  if  tlie  globe  of  the  earth  be  the  only  one  dense  and  acUd, 
it  would  seem  that  the  matter  of  the  universe  is  oollected  and 
condensed  to  that  centre ;  but  if  it  be  found  that  the  moon  or 
some  of  the  planets  consist  likewise  of  dense  and  solid  matter, 
it  would  seem  that  dense  bodies  collect  not  to  any  one  centre, 
but  ^persedly,  and  as  it  were  fortuitously.  Lastly,  if  it  be 
neeerted  that  there  ia  a  collective  vacuum  in  the  interstellar 
•paces,  it  would  seem  that  each  globe  has  round  it  an  emann- 
lion  of  rarer  substance,  and  beyond  that  a  vacuum.  Bat  ir 
these  spaces  be  filled  with  body,  it  would  seem  that  there  is  » 
union  of  dense  things  in  the  middle,  and  a  repuluon  of  rarei' 
things  to  the  circumference.  Now  it  is  of  great  impOTtance  to 
science  to  know  the  conjugations  of  questions ;  because  in  some 
cases  there  i«  history  or  indnctive  matter  by  which  they  may  be 
settled,  in  others  not  so.  But  granting  that  there  is  a  systeni, 
we  come  next  to  the  second  question,  what »  the  centre  of  that 
tt/ttem  f  For  if  any  one  of  the  globes  is  to  occupy  the  poeitkm 
of  centre,  there  are  two  espeoally,  which  offer  themselves  as 
liaving  Hie  nature  of  a  middle  or  centre ;  namely,  the  eartii 
and  the  sun.  In  favour  of  the  earth,  we  have  die  evidence 
of  oar  sight,  and  an  inveterate  opinion ;  and  most  of  all  this, 
that  as  dense  bodies  are  contracted  into  a  narrow  o(»npass, 
and  rare  bodies  are  widely  diffused  (and  the  area  of  every 
inrde  is  contracted  to  the  centre),  it  seems  to  follow  almost  of 
necesuty  that  the  narrow  apace  about  the  middle  of  the  w<«ld 
be  set  down  as  the  proper  and  pecoliar  place  for  dense  bodlee. 
In  &Tonrof  the  sun, on  the  other  hand,  we  have  this  conuderation, 
that  that  body  which  has  the  chief  office  in  the  system  should 
occupy  that  place  from  which  it  may  beat  act  on  the  whole  Bya> 
tern  and  commanicate  its  influence.  And  since  the  son  is  that 
which  seems  most  to  vivify  the  world  by  imparting  heat  and 
light,  it  appears  to  be  altogether  right  and  in  order  that  it 
should  be  placed  in  the  middle  of  the  world.  Besides,  the  son 
manifestly  has  Venus  and  Meroary  aa  bis  satellites,  and  in  the 
opinion  of  Tycho  the  other  pUnets  also ;  whence  it  is  phun 
that  the  sun  ean  ftustain  the  nature  of  a  ventre,  and  perfimn 
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hs  office  in  erane  thinge,  and  bo  haa  the  better  titte  to  be  con- 
atitated  the  centre  of  the  universe ;  as  was  assetted  by  Coper- 
nicoB.  NevertlielesB,  in  the  system  of  Copemious  Uiere  are 
found  many  and  great  incoAreniencee ;  for  both  the  loading  of 
the  earth  with  s  triple  motion  ie  very  incommodious^  and  the 
separation  of  the  eun  from  the  company  of  the  planets,  with 
which  it  has  ao  many  pasuons  in  conraion,  is  likewise  a  difiB- 
culty,  and  the  introductioD  of  so  much  immobili^  into  nature, 
by  representing  the  sun  and  stars  aa  immovable,  espedally  being 
of  all  bodies  the  highest  and  most  radiant,  and  making  the 
moon  revolve  about  the  earth  in  an  epicycle,  and  some  other 
assnmptiona  of  his,  are  the  speculations  of  one  who  cares  not 
what  fictions  be  introduces  into  nature,  provided  his  calcu- 
lations answer.  But  if  it  be  granted  that  tfae  earth  moves,  < 
it  would  seem  more  natural  to  suppose  that  there  is  no  system 
at  all,  but  scattered  globes,  according  to  the  opinion  of  diose 
I  have  already  mentioned,  than  to  constitute  a  system  in 
which  the  sun  is  the  centre.  And  this  the  consent  of  ages  and 
of  antiquity  has  rather  embraced  and  approved.  For  the 
bpnion  concerning  the  motion  of  the  earth  is  not  new,  but 
revived  from  the  ancients,  as  I  said;  whereas  the  opinion  that 
the  sun  is  the  centre  of  the  world  and  immovable  is  altogether 
new  (except  one  verse,  wrongly  translated),  and  was  first  intro- 
duced by  Copernicus.'  Then  comes  the  third  question,  con- 
cerning ihe  depth  of  the  system ;  ilot  with  a  view  to  find  its 
exact  measure,  bat  to  ascertain  whether  the  ttarty  heaven  be  like 
one  region,  or  crb,  at  it  is  commonly  called;  or  whether  of  tite 
fixed  MtarM,  as  they  call  them,  tome  are  higher  than  others,  vnth  an 
immeasurable  depth  between  f  For  it  cannot  be  that  they  are  of 
eqnal  height,  if  the  woi-ds  be  taken  exaetly ;  since  the  stars 
are  certunly  not  situated  as  in  a  plain,  so  as  to  have  a  super- 
ficial dimension  only,  like  spots  or  bubbles,  but  they  are  entire 
globes,  great  and  deep ;  and  being  of  such  different  magnitudes, 
it  must  needs  be  that  some  protrude  more  than  others  either 
upwards  or  downwards,  nor  is  it  possible  for  them  to  be  united 
in  one  surfoce,  either  above  or  below.  And  if  this  be  the 
case  in  the  parts  of  stars,  it  would  plainly  be  rash  to  assert 
that  there  are  not  some  stars  higher  than  others  in  their  whole 
body.    But  though  this  be  true,  it  may  nevertheless  be  main- 
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tniaed  ibat  the  iridtli  of  that  region  vhich  they  obU  the  sjAere 
or  starry  hearen,  though  great,  is  definite ;  and  that  vilhia 
tills  those  promineQces  and  degrees  of  altitude  are  in  a  maaner 
limited;  for  we  see  from  Ute  apogees  and  perigees  of  the 
phmets  that  every  one  of  th^  heavens  through  whioh  they 
ascend  and  descend  has  an  obserrahle  width.  B^t  the  ques- 
tion proposed  relates  only  to  this, — whether  some  stare  are 
above  others,  like  planet  above  planet,  and  as  it  were  in 
different  orbs.  And  this  question  is  in  like  manner  related 
to  that  other  concenung  the  motion  or  fixedness  of  tlie 
earth.  For  if  the  stars  move  in  a  diurnal  motion  round  the 
earth,  since  they  all  move  with  the  same  velocity,  and  as  it 
were  with  one  spirit  (and  unce  it  is  very  evident  in  planets 
that  as  they  vary  in  height  and  lownesa  of  poution,  so  they 
vary  in  quickness  and  slowness  of  motion),  it  is  (O^^Ue  that 
the  stars,  being  equal  in  velodty,  are  utuated  likewise  in 
one  region  of  the  ether,  the  widUi  or  profundity  of  which, 
although  it  be  great,  yet  is  not  so  great  as  to  make  a  difference 
in  the  velodty  or  quickness  of  motion ;  but  so  that  thronghont 
the  whole  of  that  region  every^img  being  united  together  by 
a  kind  of  bond  of  connaturality  revolves  equally,  or  at  least 
with  80  little  difference  that  at  this  distance  it  is  not  viuble  to 
the  sight.  But  if  the  earth  moves,  the  stars  may  either  be 
stationary,  as  Copernicus  thought,  or,  as  is  &r  man  probable, 
and  has  been  su^ested  by  Gilbert,  they  may  revolve  eacA  round 
its  own  centre  in  its  own  plaof^  without  any  motion  (^  its 
centre,  as  the  earth  itself  does ;  if  only  you  separate  that  dior- 
nal  motion  of  the  earth  &om  those  two  suppodtitious  motions 
which  Copemicae  superadded.  But  either  way,  there  is  no 
reason  why  there  should  not  be  stars  above  stars  till  they  go 
beyond  our  sight.  The  fourth  question  is  eoncerRing  Ihe  cmt- 
tiexitm  of  the  tystem.  Now  of  the  nature  and  essence  of  the 
body  or  thing  which  is  regarded  as  pure  ether,  and  occaiues 
the  space  between  the  stars,  I  will  inquire  afterwards.  At 
present  I  will  only  speak  of  the  coherence  of  the  system. 
This  may  be  in  three  ways.  For  there  is  either  vacuum,  or  oon> 
tiguity,  or  continuity ;  therefore  we  must  first  inquire,  w£d£cr 
thert  be  a  collective  vacuum  in  the  interttellar  tpacet  f  a  thing 
which  QUbert  diatinoUy  affirmed',  and  which  likewise  somettf 
those  among  the  ancients  who  thought  that  the  globes  were 
'  GUbert,  PbrtloL  Son,  L  2i. 
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dispened  without  an^  system,  Eeem  to  intimate;  especially 
tbose  who  asserted  that  the  hodiea  of  the  stars  are  compact. 
The  opinion  ia  this:  that  all  the  globes,  as  well  the  stars  as  Uie 
earth,  conHst  of  solid  and  dense  matter :  that  these  are  imme- 
diately surrounded  by  a  kind  of  bodies  which  are  to  a  certun 
extent  connatural  with  the  globe  itself,  but  yet  more  imper- 
fect, langoid,  and  attenuated ;  and  are  in  iact  nothing  else  titan 
the  effluvia  and  emanations  of  the  globes  themselves ;  such  aa 
vapours  are,  and  ezhalationa,  and  indeed  the  ur  itself,  when 
compared  with  the  earth :  that  these  emanations  do  not  extend 
for  any  great  distance  round  each  globe ;  and  that  the  remain- 
ing space  (which  is  far  the  most  extensive)  is  empty.  Which 
0{nnion  is  countenanced  by  the  &ct  that  the  bodies  of  the  stars 
are  seen  at  such  an  inunense  distance.  For  if  all  that  space 
were  filled,  eqtecially  with  bodies  which  are  doubtless  very  un- 
equal in  density  and  rarity,  the  refraction  of  rays  would  be  so 
great  that  tiiey  would  not  reach  our  sight ;  whereas  if  far  the 
greatest  part  of  that  space  be  a  vacuum,  it  is  natural  to  sap- 
pose  that  they  traverse  it  more  easily.  And  indeed  this 
question  will  in  great  part  depend  on  the  qnestlon  which  I 
abaH  next  bring  forward  concerning  the  substance  of  the  stars, 
whether  it  be  derne,  or  rare  and  vptru  For  if  their  substance 
be  solid,  it  will  seem  as  if  nature  were  only  busy  and  anzioBS 
about  the  globes  and  their  immediate  neighbourhood ;  and  that 
ebe  leaves  and  passes  by,  as  it  were,  the  intermediate  spaces. 
Therefore  it  would  not  be  improbable  that  the  globes  are 
denser  abont  the  centre,  more  opwi  towurds  the  circumference, 
in  the  eurroonding  atmosphere  and  effluvia  almost  exhausted, 
and  so  terminated  at  last  in  vacuum.  On  the  other  hand,  if 
the  nature  of  the  stars  be  rare  and  flamy,  it  will  appear  that 
Ae  aalnie  of  rarity  is  not  merely  the  diminution  of  density,  but 
powerful  and  primary  of  itself,  no  less  than  the  nature  of 
Kdidi^ ;  and  that  it  abounds  both  in  the  stars  themselves,  and 
in  the  ether,  and  in  the  nir,  bo  that  there  is  no  need  of  a  col- 
lective vacuum.  This  question  concerning  a  vacuum  in  tlie 
interstellar  spaces  will  depend  likewise  on  that  question  which 
relates  to  the  principles  of  nature  ;  JDoet  nature  admit  a 
vacuum  f  Not  however  on  this  absolutely,  without  proper  dis- 
tinction. For  it  is  one  thing  to  deny  a  vacuum  absolutely, 
another  to  deny  a  collective  vacuum.  For  the  reasons  which 
may  be  advanced  in  favour  of  a  vacuum  interspersed,  whereby 
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bodies  are  relaxed  and  opened,  are  far  stronger  ilun  those  on 
whicli  the  assertion  of  a  ooUectire  vacniun,  Uut  is,  a  vacniUD 
extending  over  great  spaces,  is  supported.  And  it  was  not 
Hero  alone,  a  nuui  of  wit  and  s  mechanidaa,  who  saw  this,  bnt 
3jeu<»ppaB  likewise  and  Semocritiu,  the  founders  of  ike  opnion 
oonoemiDg  the  Tscuum,  which  Aristotle  endeavours  by  ceit«n 
fine  reasons  to  attack  and  destroy ;  which  two  philosophers, 
certainly  most  acute  and  famous  men,  in  admitting  an  inter- 
spersed vacuum,  do  in  isot  deny  a  coUectiTe  one.  For  in  the 
opinion  of  Democritus  vacuity  is  bounded  and  <9rcumscribed, 
w  that  beyond  certun  limits  distraction  or  dirulsion  of  bodies 
is  DO  more  poedble  than  compnlnon  or  cnnpaction.*  Fen: 
although  in  those  works  of  Democritus  which  haye  come  down 
to  us  this  is  never  expressly  declared,  yet  he  seems  to  Imply  as 
much  when  he  asserts  that  bodies  as  well  as  spaces  are  infinite: 
using  as  his  argument,  that  otherwise  (that  is,  if  space  were 
infinite  and  bodies  finite)  bodies  would  never  cohere.  There- 
fore by  reason  of  matter  and  space  b^ng  equally  infinite,  vacuity 
is  necessarily  confined  wttUn  certain  hounds,  which  seems 
to  have  been  hie  real  opinion  rightly  understood ;  that  is,  that 
there  b  a  certiuD  limit  to  the  ezpanrion  of  bodies  by  reason 
of  the  vacuum  with  which  they  are  coupled ;  and  that  there  is 
no  solitary  vacuum,  not  enclosed  in  a  body.  But  if  there  be 
no  vacuum  amounting  to  a  solution  of  coatinuity  in  the  system, 
yet  as  there  is  found  so  great  a  diversity  of  bodies  in  the  part« 
and  regions  of  the  system  that  they  seem  to  belong  as  it  were 
to  different  nations  and  countries,  there  arises  a  second  question, 
which  relates  to  the  connexion  of  the  system ;  this  is,  tohttker 
the  pure  ether  be  one  perpetual  and  continttoiujlmd,  or  contitt  of 
many  contiguouM  to  one  another  f  Now  it  is  not  for  me  to  refine 
about  words,  but  by  a  contiguous  body  I  understand  a  body 
which  lies  on  another  without  mixing  with  it  I  do  not  mean 
however  a  series  of  hard  rigid  floors,  like  the  stories  of  a  house, 
such  as  the  vulgar  astronomers  imagine,  but  such  a  snccesaioa 
as  fluids  admit  of,  as  when  water  floats  ou  quicksilver,  oil  on 
water,  ur  on  oii  For  no  one  can  doubt  but  that  in  that  im- 
mense tract  of  pure  ether  there  are  wonderful  difierences  as  to 
density  and  rarity  and  many  other  things ;  but  upon  cither 
supposition  (that  is,  whether  you  assume  Continuity  or  oon- 
tigiuty)  this  may  be  the  case.    For  it  u  certain  that  even  io 
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the  sea  tbe  water  at  the  top  and  the  water  at  die  bottian  ard 

not  of  the  same  consistency  and  taste ;  while  in  the  ur,  there 
18  a  very  great  difference  between  the  ur  conti^ous  to  the 
earth  and  the  upper  ur ;  and  yet  the  fluidity  is  one  and  entire 
■od  anintermpted.  The  question  therefore  is  brought  to  this, 
whtther  the  differencet  in  Hu  tract  of  pure  air  iminvale  themielwt 
graduaily  and  with  a  eontinumujlow ;  or  whether  they  take  place 
at  eerttdn  dittinffuiihable  limitt,  where  the  bodiea  which  cannot 
nix  are  Joined  to  each  other ;  at  with  tu  air  lie$  on  water.  For 
indeed  to  a  umpte  Dbserrer  the  whole  of  that  pure  and  clear 
body  is  which  the  globes  of  the  earth  and  stars  float  and  bimg 
aa  in  an  immense  sea,  and  wHch  is  infinitely  greater  both  in 
quantity  and  the  space  which  it  occupies  than  the  globes 
between  which  it  is  interposed,  seems  to  be  a  thing  undivided 
and  completely  united.  But  to  n  deeper  searcher  of  nature 
it  will  pliunlj  appear  that  nature  b  accustomed  to  proceed  for 
some  distance  by  d^rees,  and  then  suddenly  by  jumps,  and  to 
tidce  these  processes  in  turn.  Otherwise,  if  a  man  examine  it 
well,  no  structure  of  things  or  organic  figure  could  be  formed, 
if  the  proceeding  were  always  by  imperc^tible  degrees.  There- 
fore this  gradual  progress  may  do  for  the  spaces  between  the 
worlds,  but  not  for  the  world,  &e  construction  of  which 
requires  that  things  very  dissimilar  be  separated  one  from  the 
other,  and  yet  brought  into  approximation  Thus  ur  succeeds 
to  and  touches  earth  and  water,  a  body  very  different  fix>m  them, 
and  yet  placed  in  immediate  proximity ;  not  first  mud,  then 
-vapour  or  mist,  and  then  pure  air ;  but  air  at  once,  without  any 
thing  between.  But  in  tii  and  ether  (for  I  put  the  two  toge- 
ther) the  most  remarkable  and  radical  division  of  all  may  be 
derived  from  a  greater  or  less  susceptiblity  of  the  starry  nature. 
Between  the  globe  of  the  earth  then  and  the  sununits  of  heaven 
there  seem  to  be  generally  three  regions  especially  remarkable ; 
namely,  the  tract  of  the  ur,  the  tract  of  the  planetary  heaven, 
and  the  tract  of  the  starry  heaven.  Now  in  the  lowest  of  these 
tracts,  the  starry  nature  is  not  consistent ;  in  the  middle  it  is 
consistent,  but  gathers  into  separate  globes;  in  the  highest 
it  diOnses  itself  among  a  great  number  of  globes,  till  at  the 
snmmita  thereof  it  seems  to  pnea  as  it  were  into  the  perfect 
empyrean.  But  in  the  meantime  I  must  not  foi^et  what  I 
sud  just  now,  that  nature  is  accustomed  to  adopt  the  gradual 
and  the  sudden  process  by  turns,  so  that  the  confines  of  the 
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first  region  communicate  with  the  second,  and  the  eeoond  with 
the  third.  For  both  in  the  higher  air,  when  the  ur  has  begnn 
to  be  cleared  from  the  emanations  of  the  earth  and  to  be  more 
rarefied  by  the  emanations  of  the  heavens,  flame  tries  and 
endeavoura  to  be  conustent;  as  we  see  in  the  lower  comets, 
wUch  are  of  a  middle  nature  between  the  starry  nature  in  con- 
sistence and  in  eranescenoe ;  and  agwn  in  the  neighboarhood  of 
the  sun  (it  may  be)  where  the  heaT«i  seems  to  become  stany, 
and  to  begin  to  pass  into  the  nature  of  the  starry  heaven. 
For  it  may  be  that  those  spots  which  have  been  discovered  io 
the  euD,  certainly  by  fiuthful  and  diligent  observation,  are  s 
kind  of  rudiments  of  starry  matter;  whereas  in  the  heaven  of 
Jupiter  absolute  and  perfect  stars  are  discernible,  though  too 
small  to  be  seen  without  the  ud  of  telescopes ;  and  agun  in 
the  summits  of  the  starry  heaven  it  seems  from  the  innumer^ 
ble  sparklings  of  the  ether  between  the  numbered  stan  (for 
which  other  causes  bald  enough  are  usually  given)  that  the 
starry  nature  is  more  diffused  and  continuous.  Of  these  things 
however  I  will  speak  further  in  the  questitHia  wluch  I  shall  pre- 
sently propose  about  the  substance  of  the  stars  and  the  inter- 
stellar heaven.  For  the  things  which  I  have  just  said  relate 
only  to  connexion  of  system.  There  remains  the  fifth  ques- 
tion, concerning  the  eoUoeatiwa  of  the  part*  of  tlie  syt^m,  or  tie 
order  of  the  heavens.  And  whether  it  be  assumed  that  there  is 
no  system,  but  that  the  globes  are  scattered,  or  that  there  u 
a  system,  of  which  the  sun  is  the  centre;  or  even  though 
astronomers  look  for  some  new  system ;  yet  there  still  renuuns 
the  inquiry,  which  planet  is  nearer  to  another  planet,  orfurtlier 
off;  and  in  like  manner  which  planet  ia  more  or  lest  elongated 
from  the  earth  or  from  the  »uh.  Now  if  the  ancient  system  be 
received,  there  seems  to  be  no  reason  why  we  should  in»8t 
much  upon  a  new  inquiry  concerning  the  four  superior  heavenSi, 
namely,  the  heavens  of  the  fixed  stars,  of  Saturn,  of  Jwgittr^ 
and  of  Mars.  For  with  respect  to  their  p— ition  and  order 
the  ""'■"'*  of  age*  is  agned,  and  tlere  is  bo  contrary  pheno- 
menon ;  the  calculations  of  their  motions  also  (whence  is 
derived  the  chief  proof  of  the  heights  of  the  heavens)  are 
agreeable,  and  present  no  difficulty.  But  witli  regard  to  the 
Sun,  Venus,  Mercury,  and  the  Moon,  according  to  tlie  old 
system,  the  ancients  were  in  doubt ;  and  among  the  moderns 
olao  there  ia  a  questioo  with  regard  to  Vwus  and  Mercury 
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which  of  them  U  luperior.  For  in  fovour  of  VenuB  being 
Buperiori  there  is  the  reason  that  ehe  movee  Bomevhat  eiower; 
and  in  &TOur  of  Mercury,  that  he  is  fixed  at  a  lees  distance 
from  the  aun,  wheac«  one  might  assert  that  he  ought  to  be 
placed  next  to  the  aun.  Bat  with  regard  to  the  moon,  no 
one  has  ever  doubted  that  she  is  placed  nearest  to  the  earth, 
though  there  are  various  opipjona  about  her  approximation 
to  the  sun.  Not  should  anj  one  who  is  seriously  consideiing 
the  subject  let  another  kind  of  question  escape  him,  pertaining 
to  the  constitution  of  the  system ;  that  is,  whether  one  planet 
lometimet  goet  above  another  and  sometimes  again  comes  below; 
a  thing  which  seems  to  be  proved  with  regard  to  Venus  by 
some  tolerably  diligent  demonatratione,  that  she  is  found  some- 
times above  and  sometimes  below  the  sun.  It  is  a  very  fit  in- 
quiry also,  whether  the  apogee  of  the  lower  planet  does  not  cut  the 
perigee  of  the  higher  and  enter  its  boundaries.  There  remains 
the  Isst  question,  concerning  the  position  of  the  parts  of  the 
tgstem ;  that  is,  wliether  there  be  many  different  centres  in  the 
n/stem,  and  as  it  were  many  dances ;  especially  as  not  only  the 
earth  is  set  down  as  the  centre  of  the  primum  mobile,  and  the 
sun  (according  to  Tycho)  of  ihe  secundum  mobile;  but  Jupiter 
likewise  is  supposed  by  Galileo  to  he  the  centre  of  those 
nnaller  and  recently  discovered  wanderers.  Such  then  are 
these  five  questions,  which  seem  fit  to  be  proposed  concerning 
the  system  itself,  namely,  is  there  a  system  f  whet  it  the  centre 
ofiif  what  the  depikf  what  the  cmatexienf  and  what  the  order 
qf  tlie  positioR  of  the  partsf 

As  for  the  extremities  of  the  heaven  and  the  empyrean,  I  do 
not  draw  up  any  propositiona  or  questions  concerning  them. 
For  there  is  no  history  of  these  things  nor  any  phcnomenoa 
extm.  And  therefore  what  can  be  known  about  them  can 
only  be  knowa  by  consequence,  and  not  .at  all  by  induction. 
For  such  inquiry  however  theia  will  come  a  fit  time,  and  a  plan 
uid  method.  But  with  regard  to  &e  iBrnMnaite  haaifcnn  and 
spaces,  we  must  rest  entirely  upon  religion,  and  leave  {hem  to 
it.  For  as  for  what  the  Platonists  and  of  late  Fatricius  (by 
way  of  giving  their  j^osophy  a  diviner  character)  have  alleged, 
not  without  superstition,  arrogance,  and  some  disorder  of  mind, 
and  in  a  word,  with  too  much  presumption  and  no  fruit,  like 
the  images  and  dreams  of  Valentinus;  I  regard  all  such  thbga 
aa  idle  bnues.     For  an  apothcous  of  Folly,  like  that  of  the 
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Emperor  ClaudiuB,  is  a  tluog  not  to  be  endured ;  and  moet 
nuschierouB  it  is,  and  a  very  peat  and  deBtniclion  of  the  under- 
vtandiog,  for  vanity  to  be  uiade  an  object  of  Teneratioo. 


CHAP.  VII. 


T^eit  folloumustioni  eonetmijiff  the tuiatance of  ktavmly bodies; 
namely,  wnat  is  the  flubetanoe  of  heavenly  bodies  generally 
as  compared  with  sublunary  bodies ;  what  is  the  substance  of 
the  interstellar  ether  as  compared  with  the  body  of  a  star ; 
what  is  the  substance  of  the  stars  as  compared  with  one 
another,  with  our  fire,  and  in  their  owu  nature ;  what  is 

-  the  substance  of  the  Milky  Way,  and  the  block  spots  in  the 
antarctic  hemisphere  ?  Then  it  propottd  the  _firat  quettion. 
Is  there  a  heterogeneity  between  celestial  and  sublunary 
bodies,  and  of  what  nature  may  it  be  F 

HATiHa  finished  the  questions  concerning  the  system,  we  most 
proceed  to  those  couceming  the  substance  of  the  heavenly 
bodies.  For  the  inquiry  concerning  substance  of  the  heavenly 
bodies,  and  the  causes  of  their  motion,  belongs  prindpally  to 
j^OBophy ;  the  inquiry  concerning  the  motion  itself  and  the 
accidents  thereof,  to  astronomy ;  the  inquiry  concerning  tlieir 
influence  and  power,  to  both.  Now  it  oogbt  to  have  been  so 
arranged  between  astronomy  and  philosophy,  that  astronomy 
should  prefer  those  hypotheses  whldi  are  most  convenient  for 
compendious  calculations ;  philosophy  those  which  come  nearest 
to  the  truth  of  nature.  And  further,  that  vrhile  the  hypotheses 
adopted  by  astronomy  for  convenience  should  by  no  means 
prejudice  the  truth  of  the  thing,  the  judgments  of  philosophy 
in  their  turn  should  be  such  as  are  perfectly  reConcileable 
with  the  phenomena  of  astronomy.  But  now  it  comes  to  pass 
contrariwise,  that  the  fictions  of  astronomy  have  been  introduced 
into  philosophy  and  corrupted  it;  while  the  speculations  of 
philosophers  about  the  celestial  bodies  please  none  but  them- 
selves, and  almost  forsake  astronomy,  looking  at  the  celestial 
regions  in  general,  but  not  at  all  addressing  themselves  to  par- 
ticular phenomena  and  tiieir  causes.  Therefore  since  botli 
sciences  (as  now  practised)  are  slight  and  superficial,  we  most 
plant  our  footing  deeper;  and  treat  these  two,  which  by  reason 
of  the  naiTowness  of  men's  views  and  the  practice  of  professors 
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linre  been  for  so  manj  agea  seponited,  u  one  and  the  same 
thing,  and  making  up  Ix^ther  one  body  of  science.  The  first 
qnestioQ  proposed  therefore  is,  whether  the  tvbslance  of  the 
heaveabf  bodiet  is  different  in  kind  from  the  mbttanee  of  thoie 
below  f  For  Aristotle's  temerity  and  carilliDg  has  begotten 
for  us  a  fiutftstic  heaven,  composed  of  a  fifth  essence,  free  from 
idiange,  and  free  likewise  from  beat'  Now  to  say  nothing  at 
present  about  the  four  elements,  which  this  fifth  eaaence  snp- 
poaea,  it  was  certainly  an  act  of  great  boldness  to  destroy  alto- 
gether the  relationship  between  the  elementary,  as  they  call 
them,  and  the  celestial  bodies ;  seeing  two  of  the  elements^ 
namely  air  and  fire,  i^p^e  so  well  with  the  stars  and  ether ;  only 
that  it  was  hia  way  to  abuse  his  wit,  and  moke  difficulties  for 
himself,  and  prefer  those  things  vhioh  were  more  obscnre. 
Tet  there  is  no  doubt  that  the  regions  above  and  below  the 
moon,  tc^ther  with  the  bodies  contained  in  the  same  space, 
differ  in  many  important  points;  but  then  again  there  is  aa 
little  doubt  that  the  bodiea  of  both  regions  have  many  commoa 
inclinations,  passions,  and  motions ;  so  that,  with  due  regard 
to  the  unity  of  nature,  we  should  rather  .disUnguish  these 
than  separate  them.  But  as  for  that  p<nnt  of  heterogeneity, 
that  the  heavenly  bodies  should  be  supposed  eternal,  the 
inferior  corruptible ;  the  opinion  seems  to  fail  both  ways,  for 
neither  does  such'  eternity  as  they  feign  belong  to  the  heaven, 
nor  such  mutability  to  the  earth.  For  with  respect  to  the 
earth,  if  the  matter  be  truly  considered,  judgment  is  not  to  be 
made  from  the  things  which  are  viuble  to  us,  uuce  amoi^;  the 
bodies  seen  by  man's  eye  there  is  none  that  has  been  disin- 
terred or  east  np  from  a  depth  of  above  three  miles  at  the 
moat,  which  is  as  nothing  compared  with  the  extent  of  the 
whole  terreatiial  globe.  Therefore  there  ia  no  reason  for  think- 
ing that  the  interior  of  the  earth  is  not  endowed  with  the  same 
eternity  as  tiie  heaven  itselfl  For  if  the  earth  underwent 
changes  in  its  inmost  depths,  it  could  not  be  but  that  the 
conaeqnencea  of  those  changes  would  produce,  even  in  this 
region  where  we  tread,  greater  acddents  than  we  see  take  place, 
for  of  the  changes  visible  to  ua  here  towards  the  surface  of  the 
earth,  there  appears  almost  always  some  manifest  cause  sent 
from  above,  due  to  the  state  of  the  atmosphere,  to  luna,  heats, 
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and  the  like ;  so  that  the  earUi  itsel/,  of  its  own  proper  force,' 
does  not  seem  to  CAuse  ttaj  conuderable  change.  And  if  it 
be  granted  (which  certainly  is  probable)  that  the  earth  iteelf 
aUo,  HB  well  OB  the  heaTcnly  bodies,  acts  upon  the  regions  of 
the  air,  either  hj  exhaling  cold,  or  by  emittjog  winds,  or  the 
like ;  yet  all  that  variety  may  be  referred  to  die  parts  of  the 
earth  oloee  at  hand,  in  which  no  man  in  his  senses  would  deny- 
that  very  many  changes  and  alterations  tske  place.  It  most 
oertunly  be  confessed  that  of  all  terreatrial  phenomena,  those 
which  penetrate  deepest  into  the  earth  are  earthquakes  and 
tlungs  of  that  sort,  as  emptions  of  water,  vomitings  of  flames, 
yawnings  and  rents  of  the  earth,  and  the  like ;  yet  even  these 
seem  to  rise  &om  no  great  distance,  seeing  most  of  them 
ocoapy  only  a  small  space  in  the  sur&ce  of  the  earth.  For  the 
wider  the  space  an  earthquake  or  anything  of  that  kind  extends 
on  the  snr&ce  of  the  earth,  the  deeper  must  we  suppose  its 
roots  and  sources  to  penetrate  into  the  interior ;  and  the  nar- 
rower the  less  deep.  And  if  it  be  sud  that  there  ore  some- 
times  earthquakes  which  sh^e  vast  and  eztenuve  districts  of 
country,  so  no  doubt  it  is.  But  these  certainly  happen  seldom, 
and  are  to  be  numbered  among  the  greater  accidents;  and 
may  be  compared  therefore  with  the  higher  comets,  which  are 
also  uncommon.  For  I  am  not  attempting  to  prove  simply 
that  the  earth  is  eternal,  but  only  (as  I  eaid  at  first)  th^ 
between  heaven  and  earth,  as  regards  constancy  and  change, 
there  is  not  macb  difference.  Neither  is  it  worth  while  to 
reason  of  eternity  from  the  prindplee  of  motion ;  for  as  circular 
motion  may  be  without  limits,  so  may  rest ;  and  the  consiatencT' 
of  dense  bodies  in  the  place  and  great  congregation  of  th«r 
oonnaturals  is  not  less  susceptible  of  eternity  than  the  rotation 
of  rare  bodies ;  seeing  that  the  parts  of  both  when  separated 
from  the  rest  move  in  a  straight  line.  That  the  interior  of  the 
earth  is  not  more  subject  to  corruption  than  tlie  heaven  iteelf, 
may  be  inferred  also  from  this,  that  waste  commonly  takes 
place  where  there  are  meaoe  of  supply.  Now  as  runs  and 
things  falling  from  above,  which  renew  the  surface  of  the  earth, 
cannot  penetrate  far  into  the  interior,  which  nevertheless 
remains  undiminished  in  bulk  and  quantity,  it  must  be  that 
nothing  is  lost,  since  there  is  nothing  to  take  its  place.  Ijaetly, 
the  mutability  which  is  discovered  in  the  exterior  of  the  earth 
seems  itself  to  be  by  acodent.     For  that  nnall  incrustation 
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which  seems  to  extend  a  few  miles  downwards  (within  which 
those  noble  workshops  and  &bric8  of  plants  and  minerals  are 
enclosed)  wonld  scarce  receive  any  Tariety,  mach  leas  such 
beantiM  and  elaborate  contriTances,  unless  that  part  of  the 
earth  were  acted  upon  and  perpetually  stimulated  b^  the 
heavenly  bodies.  And  if  anjr  one  thtnlc  that  the  heat  and 
active  power  of  the  son  and  heavenly  bodies  can  strike  through 
the  thickness  of  the  whole  earth,  be  maj  be  regarded  as  euper- 
Btitions  and  fooatical ;  sedng  it  is  very  evident  by  how  onall 
an  obstacle  they  may  be  repelled  and  restruned.  So  much 
then  for  the  constancy  of  the  earth ;  we  most  now  inquire  con- 
cerning the  mutability  of  the  heavens. 

First  then  we  are  not  to  infer  that  changes  in  the  heavens  do 
not  take  place  because  they  are  not  visible  to  us.  For  the 
eight  is  disabled  both  by  distance  of  place,  and  by  excess  or 
d^ciency  of  light,  and  by  the  fineness  or  smallness  of  the 
body ;  and  if  a  man  were  to  look  from  the  moon  he  wonld 
not  be  able  to  see  the  changes  which  take  place  here  with  us 
on  the  surface  of  the  earth,  such  ns  inundations,  earthquakes, 
buildings,  structures,  and  the  like ;  which  would  not  show  so 
big  as  little  straws  at  so  great  a  distance.  Nor  from  the  fact 
that  the  interstellar  heaven  is  transparent,  and  in  clear  nights 
the  stars  are  seen  the  same  in  number  and  appearance,  can  a 
man  conclude  that  the  whole  body  of  edier  is  clear,  pure,  and 
immutable.  For  we  know  that  the  ur  below  admits  innumerable 
Tarietiee  of  heat,  cold,  odours,  and  all  kinds  of  mixture  with  the 
finer  vapours,  and  does  not  thereby  lose  its  transparency ;  in 
Uka  manner  therefore  we  must  not  trust  to  the  face  or  appear- 
ance of  the  heaven.  For  if  those  great  masses  of  clouds  which 
ecHnetimes  obscure  the  heaven,  and  by  reason  of  their  proximity 
to  our  view  take  away  from  us  the  light  of  the  son  and  stan, 
were  hang  in  the  higher  parts  of  the  heaven,  they  would  no 
way  alter  the  face  of  a  clear  sky ;  once  they  would  neither  be 
visible  themselves  by  reason  of  the  distance,  nor  would  they  at 
all  eclipse  the  stare,  by  reason  of  the  smallness  of  their  bodies, 
in  respect  to  the  magnitude  of  the  stars.  Kay  the  body  of 
the  moon  itself,  except  in  the  part  which  the  light  strikes, 
does  not  change  the  appearance  of  the  sky ;  so  that,  if  that 
light  were  absent,  so  great  a  body  as  ^t  wonld  be  altogether 
imperceptible  to  as.  On  the  other  hand  it  is  quite  pWn  from 
the  masses  of  bsdies  which  by  their  bulk  and  magnitude  con 
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ATeroonie  tbe  distuice  of  space,  and  by  Uie  luminous  nature 
and  briUiancj  of  tbur  matter  caa  affect  our  sight,  that  won- 
derful changes  and  unusual  ^ipearances  do  happen  in  the  heaven. 
For  this  is  shown  in  the  higher  comets,  those  1  mean  which 
have  speared  in  the  figure  of  a  star  without  a  tail,  and  are  not 
onlj  proved  from  the  doctrine  of  parallax  to  be  situated  above 
the  moon,  but  have  likewise  had  a  certtuu  and  constant  position 
relative  to  the  fixed  stars,  and  kept  their  places,  and  not  been 
wanderers ;  Bach  as  our  oge  has  witnessed  more  than  once,  first 
in  Casuopea,  and  agua  not  so  long  ago  in  Ophiuchua.  And 
as  for  the  noUoQ  tiat  this  constancy  visible  in  comets  proceeds 
from  llieir  following  some  star  (which  was  the  opinion  of 
Aristotle,  who  affirmed  that  there  was  the  same  relation  between 
a  comet  and  a  single  star  ds  between  the  milkj  way  aud  the 
collection  of  stars,  an  assertion  false  both  ways),  this  has  Long 
ago  been  exploded,  not  without  a  censure  on  the  wit  of 
Aristotle,  who  ventured  to  invent  such  theories  on  slight 
gronods.'  Nmdter  does  that  change  in  the  celeedol  re^ons 
with  regard  to  new  stMrs  hold  with  regard  to  those  stars  only 
which  seem  to  be  of  an  evanescent  nature,  but  likewise  in 
those  which  remain.  For  in  the  case  of  the  new  star  of  Hip- 
parohuB,  mention  is  made  by  (he  ancients  of  the  appearance  of 
it*,  but  no  mention  of  the  disappearance.  There  appeared  also 
of  late  a  new  star  in  the  breast  of  Cygnus,  which  has  now 
lasted  for  twelve  whole  years,  haviitg  already  exceeded  the  age 
(as  it  is  held)  of  a  comet,  without  as  yet  any  diminution  <»- 
preparation  for  flight,  jifor  agiun  can  it  be  affirmed  as  a  fiict 
without  exception  that  the  old  stars  suffer  no  change  at  oil,  but 
only  those  that  have  appeared  more  recently ;  in  which  it  is 
DO  wonder  that  a  change  should  take  place,  seeing  their  very 
generation  and  origin  is  not  immemorial.  For  setting  aside  the 
&ble  of  the  Arcadians  about  the  first  appearance  of  the  moon, 
which  they  assert  to  be  younger  than  themselves*,  there  are  not 
wanting  examples  within  trustworthy  memory,  when  the  snn 
on  three  several  occauons,  without  eclipse  or  interposition  of 
clouds,  the  lur  being  clear  and  serene,  appeared  for  many  days 
with  an  altered  visage ;  yet  not  affected  in  the  same  manner 
each  time,  but  once  iunt,  and  twice  of  a  reddish  brown.  For 
such  phenomena  happened  in  the  year  790  for  seventeen  days, 
and  in  the  times  of  Justinian  for  half  a  year,  and  after  the 
■  Cr.  Aritt  MelMrol.  L  8.         *  Ci:  FlEn;,  IL  93.         *  Cf.  Otld.  tuU,  t  4«9. 
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deatli  of  JuIioB  Cnear  for  eeTflrol  days.     Of  the  Jolian  diitk- 
neoa  ibsie  remams  that  notable  tsBtimony  of  Viigil :  ^ 

Ills  etiam  extlncto  mifler&toi  CKSsre  BoniBm, 
Cum  caput  obscurS  nitidum  ferrugine  fexit, 
Impiaque  aternam  timnerunt  aecula  noctem.* 

The  narrative  of  Varro,  a  man  moat  learned  in  antiqaitfi 
respecting  the  etar  Venus,  which  is  found  in  AnguBtine*, — 
namely,  that  in  the  time  of  i^ing  Ogyges  she  changed  colour, 
size,  and  shape, — might  hare  been  of  doubtful  credit,  had  not  - 
alike  event  recurred  in  o\ir  age,  in  the  year  1576,  imd  attracted 
much  notice.  For  then  also  throngh  a  whole  year  a  remarkable 
alteration  took  fdace  in  the  star  Venus,  which  appeared  of  nn- 
UBual  magnitude  and  brilliancy,  and  redder  than  Mars  himselff 
and  changed  her  shape  several  timea,  becoming  sometimes  tn- 
angular,  sometimes  quadrangular,  and  even  sometimes  round* 
as  if  her  very  mass  and  substance  were  affected.  Agun,  that 
old  star  in  ^e  hip  of  Canicula,  which  Aristotle  says  that  he 
himself  saw  with  somewhat  of  a  tail,  and  that  tail,  especially 
when  corsorily  looked  at,  vibrating,  seems  now  to  be  changed 
and  to  have  lost  its  tail ;  since  nothing  of  the  kind  can  now  in 
our  time  be  detected.'  Besidea,  many  ehangea  of  heavenly 
bodies,  e8pe<»ally  in  the  smaller  Btars,  may  easily  from  neglect 
of  observation  pass  unnoticed,  and  be  loet  to  ua.  That  these 
things  are  due  to  vapours  and  the  diapoution  of  the  medium 
will  occur  at  once  to  any  sciolist ;  but  dianges  which  are  found 
to  attend  the  body  of  any  star  constantly,  equably,  and  for  a 
long  coDtinuaDce,  and  to  revolve  along  vrith  it,  must  be  re- 
garded as  being  in  the  star  itself,  or  at  least  in  the  ether  near  it, 
not  in  llie  lower  regions  of  the  ur ;  which  is  likewise  confirmed 
by  the  &ct,  that  such  changes  take  place  seldom,  and  at  long 
intervals ;  whereas  those  which  are  caused  in  the  wr  by  the  inter- 
position of  vapours  take  place  more  frequently.  And  if  any 
man  concludes  from  the  order  of  the  heaven  and  the  equability 
of  the  motion  itself  that  the  heaven  is    immutable ;   taking 

'  Otorg,  L  469.  :— 

Then  did  tfac  tun  Id  pltr  dim  Ui  Ugbt, 

And  drew  ■  duik  tcU  o'er  hit  littga  Mgb^ 

And  ihook  the  impioiu  tini«  with  diuO  o!  endlcM  nlgbt. 
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thia  oa>taint]r  of  revolutioiw  and  ratitntioiifl  for  a  snre  token  of 
etermtyt  inaBtnach  as  oonstaaejr  of  molioa  eas  hardly  beloi^ 
to  a  oorraptible  anbstance ;  he  should  look  about  faim  a  little 
more  attentively,  and  observe  tliat  tlus  return  of  things  by 
turns  and  as  it  were  in  circle  at  fixed  times,  is  found  even 
Tiih  ufi  here  below  in  some  things ;  most  of  all  in  the  tide  of 
^e  ocean ;  while  those  smaller  differenoea  which  may  take  place 
in  the  heavens  both  in  the  revolutions  and  restitotions  escape  our 
right  and  reckoning.  No  more  again  ca&  the  areolar  motim 
of  tke  heaven  he  taken  as  a  proof  of  eternity ;  on  the  groond 
that  dronlar  motion  has  no  limit  ■,  and  eternal  notion  belongs 
to  eternal  substance.  For  die  lower  comets  that  are  ritnated 
below  the  moon  revolve  likewise,  and  that  of  their  own  force ; 
unless  you  had  rather  believe  the  fietitm  of  their  Imng  attached 
to  a  star.  And  assuredly  if  we  ai^ue  of  the  eternity  of  the 
bsAvenly  bodies  from  their  circular  motion,  we  must  apply  the 
ailment  to  the  whc4e  heaven,  and  not  to  ports  of  it ;  for  we 
know  that  the  ur,  sea,  earth,  though  eternal  in  their  masses, 
are  perishable  in  their  parts.  But  it  may  rather  be  sud,  con- 
trariwise, that  this  a^^ument  from  the  motion  of  rotation  does 
not  tell  in  fitvonr  of  the  eternity  of  the  heaven ;  because  this 
motion  itself  is  not  perfect  in  the  heaven,  and  does  not  restore 
itself  exaotiy  in  a  pure  and  perfect  circle,  but  with  deviations, 
enrves,  and  sfnrals.  If  agun  a  man  retort  upon  me  that  which 
I  said  concerning  the  eartti  (namely,  that  the  changes  which 
take  place  in  it  happen  by  accident,  because  the  earth  is  acted 
on  by  the  heaven),  and  assert  that  the  ease  of  the  heaven  is 
dtfierent,  seeing  that  the  heaven  cannot  in  any  way  be  acted 
upon  in  its  turn  by  the  earth,  inasmuch  as  all  emanation  front 
the  earth  stt^  on  this  mde  of  the  heaven,  and  ther^bre  it  is 
probable  that  the  heaven,  being  set  iq)art  beyond  the  reach  of 
any  hostUe  force,  is  susceptible  of  etemi^,  not  being  disturbed 
or  shaken  by  an  opposite  nature ;  hia  objection  is  not  to  be 
despised.  For  I  have  no  respect  for  the  rimjde  notion  of 
Thales,  who  thought  that  the  eelestiid  fires  fed  on  die  clari6ed 
vapours  of  the  earth  and  ocean,  and  were  thence  nourished  and 
reptured  * ;  (whereas  these  v^murs  fall  hack  again  in  almost 
the  same  quantity  as  they  rose,  and  are  &r  &om  being  enough 
to  refresh  both  the  earth  and  the  celestial  globes,  nor  can  they 
'  Ariit  De  Colo.  L  9.  •  Plutarch,  Dc  PIidL  Phlkaopk.  L  9. 
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at  all  monnt  so  high ;)  but  yet  admitting  that  tfaeee  materiatd 
emanatione  of  the  earth  atop  far  below  the  heaven,  neverthe- 
lees  if  the  earth  be,  as  Parmenides  and  Telesius  snpposed,  the 
original  source  of  cold,  it  le  not  easy  to  Bay  for  certain  to  what 
height  this  opposite  and  rival  power  to  the  heaven  may  in- 
nnnate  itself  by  aeries  and  succession ;  especially  as  rare  bodies 
imbibe  the  nature  and  impression  of  beat  and  cold,  and  transmit 
it  to  a  great  distance.  Grant  however  that  the  heaven  ie  not 
acted  upon  by  the  earth,  why  may  not  celestial  bodies  be 
afibcted  and  changed  one  by  another, — the  snn  by  the  stars, 
the  etwfl  by  the  son,  the  planets  by  both,  and  all  by  the 
unbient  ether,  especially  at  the  borders  of  their  globes  ?  Then 
^un  the  opimon  of  the  eternity  of  the  besTen  derives  much 
apparent  strength  from  the  very  machinery  and  construction 
of  the  heaven,  about  which  astrouonters  have  taken  such  ptuns. 
For  great  provision  seems  to  be  made  thereby  to  exempt  the 
celestial  bodies  from  all  change  besides  simple  rotation,  and 
leave  them  in  other  respects  at  rest  and  without  perturbation. 
Therefore  they  have  supposed  the  bodies  of  the  stars  to  be 
fixed  in  their  orbs,  as  if  they  were  nuled ;  while  to  each  of 
tliNT  declinations,  elevations,  depressions,  and  sinuous  move- 
menta  they  have  assigned  bo  many  perfect  circles  of  suitable 
width ;  carefully  turning  and  smoothing  both  the  concave  and 
the  eonvez  parts  of  those  cirdee,  eo  as  to  learve  no  prominence 
or  roughness,  but  that  one  may  fit  into  another,  and,  being  by 
reason  of  the  polish  at  once  exactiy  contiguous  and  free  to 
slide  easily,  may  move  quietly  and  happily  ;  which  immortal 
contrivance  removes  all  violence  and  perturbation,  the  insepar- 
able forerunners  of  corruptiMi.  For  certainly  if  such  great 
bodies  as  the  globes  of  stars  are  do  pass  through  ether,  and 
yet  do  not  always  travel  through  the  same  parts  of  it,  but 
through  parts  and  tracts  very  different,  sometimes  invading 
the  higher  regitme,  eometimes  descending  to  the  lower,  some- 
timea  turning  to  the  south,  sometimes  to  the  north,  there  ia 
danger  no  doubt  of  very  many  impressions,  concussions,  reci- 
procations, and  fluctuations  in  the  heaven,  and  that  hence  may 
ensue  CMideasations  and  rare&ctions  of  bodies,  which  may 
procure  and  prepare  the  way  to  generations  and  alterations. 
But  ranee  it  will  clearly  appear  &om  physical  reasons,  and  withal 
from  the  phenomena  tiiemselves,  that  this  last  is  really  the  fact ; 
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and  those  figmenta  of  astronomen  of  yrbiok  I  ^loke  are,  aa  any 
man  of  eound  jodgment  will  see,  mere  mockeries  of  natnre, 
without  any  really  in  them;  it  ia  but  reaeoiiable  that  the 
opioioQ  of  the  eteroity  of  the  heaveo,  connected  as  it  is  with 
them,  should  undergo  the  same  judgment.  And  if  objection 
he  here  made  on  religious  grounda,  I  answer  that  it  is  only 
heathen  arrogance  that  attributes  Qaa  eternity  to  the  heaven 
alone ;  sacred  writ  assigns  eternity  to  earth  and  heaven  alike. 
For  we  read  not  only  that  "  the  Sun  and  Moon  are  eternal  and 
faithful  witnesses  in  the  heaven,"  but  also  that  "  Generations 
come  and  go,  but  the  Earth  remaineth  ior  ever."  '  And  for  the 
transitory  and  perishable  nature  of  both,  we  find  it  concluded 
in  one  oracle,  "  Heaven  and  eartli  shall  pass  away,  but  the 
Word  of  the  Lord  shall  not  pass  away."'  Agun,  if  it  be  still 
niged  that  for  all  this  it  must  be  admitted  that  there  are 
iimnmerable  changes  in  the  surface  of  the  earUi  and  the 
parta  next  to  it,  whereas  it  is  not  so  in  the  heaven;  I 
reply  that  in  the  first  place  I  do  not  tntdntain  them  to  be  in 
all  respects  alike ;  and  yet  that  if  we  take  what  are  called  the 
upper  and  middle  regions  of  the  air  for  the  surface  or  inner 
covering  of  the  heaven,  as  we  take  that  space  with  ns  in  whidi 
animals,  plants,  and  minerals  are  contained,  for  the  surface  or 
outer  covering  of  the  earth,  variona  and  multiform  generations 
are  found  there  likewise.  It  would  seem  therefore  that  all 
tumult,  conflict,  and  disorder  take  place  only  in  the  confines  of 
heaven  uid  earth ;  just  as  it  is  in  civil  matters,  in  which  it 
ia  commonly  found  that  the  border  land  of  two  Idngdoms  is 
troubled  by  continual  inroads  and  violence,  while  the  interior 
provinces  of  both  countries  are  in  the  enjoyment  of  long 
peace,  and  are  not  disturbed  except  by  the  more  serious  wars, 
which  happen  rarely.  As  for  that  other  point  of  heteroge- 
neity in  the  celestial  bodies  (aa  asserted  by  Aristotle*),  that 
they  are  not  hot  in  themselves  (for  otherwise  the  conflngta- 
tion  of  Hemclitus  might  ensue),  but  only  the  caose  of  heat  by 
accident,  through  the  frioUon  and  diverberation  of  the  air;  I 
know  not  what  a  man  can  mean  who  abandons  experience  in 
this  way,  and  that  too  ngunst  the  consent  of  the  ancienta.  But 
it  is  nothing  new  in  him  to  snatch  some  one  thing  from  expe- 
rience, and  straightway  proceed  to  trample  on  nature,  joining 
>  Ecctalutu,  L  4.  ■  BL  UUth.  txlr.  85.  ■  Arfatot  De  Cislit,  0. 
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piieDliininiity  with  audacity.  Of  tJiis  however  I  shall  spealc 
presently  upon  the  question,  whether  the  ttari  are  realjires; 
and  more  fully  and  accurately  in  my  precepts  concerning  the 
history  of  Virtues,  where  I  shall  treat  of  the  ongins  and  cradles 
of  Heat  and  Cold,  a  subject  hitherto  unknown  and  untouched 
by  men.  Let  tlie  question  then  of  the  heterogeneity  of  the 
celestial  bodies  be  propounded  in  thie  manner ;  for  though  the 
case  calls  perhaps  for  judgment  agunst  the  opinion  of  Aristotle 
without  adjounuoent,  yet  my  plan  of  proceeding  does  not 
allow  of  it. 

Another  question  is,  tehat  U  eontainat  in  the  interstellar 
apaeetf  For  they  ore  either  empty,  &e  Gilbert  thought;  or 
filled  with  a  body  which  is  to  the  stars  what  air  is  to  flame, — a 
suppoution  which  comes  familiarly  to  the  sense ;  or  filled  with 
a  body  homc^neous  with  the  stars  themselves,  lucid  and 
almost  empyreal,  but  in  a  less  degree,  that  is  with  a  light  not 
BO  refulgent  and  flashing, — which  seems  to  be  the  meaning  of 
the  received  opinion'  that  a  star  is  the  denser  part  of  its 
sphere.  Nor  is  there  any  reason  why  a  lucid  body  should  not 
be  a  transparent  medium  for  the  transmission  of  a  stronger 
light.  For  Teleedns  has  acutely  remarked  that  even  common 
air  contains  some  light,  ttsing  as  an  aigument  that  there  are 
some  animals  which  see  by  night,  their  sight  being  (it  would 
aeem)  adapted  to  receive  and  chcriijh  this  feeble  light':  for  that 
it  is  not  credible  that  the  action  of  light  can  take  place  with- 
out any  light>  or  merely  by  the  internal  light  itself  of  the  visual 
spirit.  Bat  we  see  that  flame  itself  is  a  transparent  medium  for 
the  transmission  even  of  the  species  of  an  opaqne  body,  as  is 
^own  in  the  wick  of  a  o^dle ;  much  more  of  tlie  species  of  an 
intenser  light.  Of  flames  likewise  some  are  more  pellucid  than 
others.  And  this  is  caused  either  by  the  nature  of  the  lighted 
body  or  the  quantity.  For  the  flame  of  tallow  or  wax  is  more 
lununouB  and  (so  to  speak)  more  fiery ;  whereas  the  flame  of 
s(Niit  of  wine  is  more  opaque,  and  as  it  were  mry,  especially  if  it 
be  in  a  small  quantity,  so  that  the  flame  does  not  thicken  itself. 
Of  this  I  have  myself  made  trial.  For  I  took  a  wax  candle 
and  set  it  upright  in  a  socket  (making  use  of  a  metal  one  for 
the  purpose,  that  the  body  of  the  candle  might  be  protected 
agunst  the  flame  by  which  it  was  to  be  surrounded) ;  and  having 
-        ■  ArUtoL  De  CceIo,  U.  7.  *  Tclctfiu,  D«  Rtr.  Hit.  i.  3. 
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placed  die  socket  in  a  porringer  where  there  vbb  b  little  aiarit 
of  wine,  I  lighted  fint  the  candle,  and  then  the  s^nt  of 
wine ;  when  it  waa  eaa^  to  see  the  flame  of  the  candle  oonu- 
catjog  and  white,  through  the  middle  of  the  flame  of  the  qurit 
of  wine,  which  waa  weak  and  inclining  to  transparency.  And 
in  like  manner  lucud  heams  are  oAen  seen  along  Hia  heaven, 
emitting  a  manifest  light,  and  wonderfully  ilhiminating  the 
darkneae  of  the  night ;  through  the  borders  of  which  nevertheleM 
the  stars  are  viuble.  This  inequality  however  between  the 
stars  and  interstellar  ether  is  not  well  defined  by  rarity  and 
denwtj ;  as  if  the  star  were  denser,  the  ether  rarer.  For  in 
general  here  with  ue  flame  is  a  body  more  subtle  than  air, — 
more  expanfflve,  I  say,  and  having  less  matter  in  pn^Kirtion  to 
the  space  it  occupies ;  and  it  is  probable  that  iMs  is  the  case 
also  in  the  heavens.  But  the  error  is  more  harsh,  if  they  mean 
that  the  star  is  a  portion  of  the  sphere  flxed  as  with  a  nail,  and 
the  ether  that  which  carries  die  star,  for  this  is  a  fiction,  like 
that  series  of  orbs  ranged  one  above  another  which  is  described. 
For  either  the  body  of  star  passes  through  tlie  body  of  the  etber 
in  its  course,  or  else  the  ether  itself  revolves  at  the  same  time 
with  an  equal  motion.  For  if  the  motion  be  not  equal,  in  that 
case  also  must  the  star  pass  through  the  ether.  And  as  fw 
that  structure  of  contiguous  circles,  whereby  the  concave  part 
of  the  outer  admits  the  convex  of  the  inner,  and  yet  by  reason 
of  the  smoothness  of  both  the  one  does  not  obstruct  the  oOux 
in  its  rotations,  d>ougb  they  are  imequal, — it  is  not  a  reality  ; 
the  body  of  etber  being  uninterrapted  and  continuous,  as  that 
of  the  oil  is  i  although,  there  b«ng  so  great  diflerenoe  between 
the  tvro  as  regards  rari^  and  other  things,  their  r^ons  are  far 
convenience  of  explanation  very  properly  distinguished.  Let 
this  question  therefore  be  admitted,  as  I  have  thus  explained  it- 
Next  comes  another  question,  and  that  likewise  not  a  rimple 
one ;  concerning  the  substance  of  the  stars  themselves.  For  it 
is  asked  first,  whether  there  be  other  glebei  or  mtUKa  of  aoUd  and 
compact  matter  betide*  the  earth  itself  f  For  it  is  a  speculation 
soberly  proposed  in  a  book  concerning  the  face  in  the  moon% 
orb,  tiiat  it  is  not  probable  that  in  the  dispersion  of  matter 
nature  included  all  compact  body  in  the  globe  of  the  earth 
alone,  when  there  is  so  great  an  array  of  globes  composed  of  rare 
and  expansive  matter. '     But  Gilbert  carried  the  same  idea  bo 

'  nuUnb.  De  Fatif  In  Orbt  Luiue,  p  92*. 
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immoderately  far  (wherein  howerer  he  hatl  some  of  the  ancients 
&a  preoursora,  or  rather  guides),  aa  to  assert  that  not  only  the 
earth  and  moon,  but  likewise  maaj  oUiei  globes,  solid  and 
opaque,  are  scattered  among  the  shining  globes  throughout  the 
expanse  of  heaTen.*  Neither  did  his  opinion  stop  here,  but 
he  thought  likevrise  that  those  globes  wliioh  are  shining  in 
appearance,  namelyj  the  sun  and  the  brightest  stars,  consisted 
of  a  kind  of  solid  matter,  though  more  splendid  and  equal ; 
confusing  primitive  light  with  luminous  matter,  which  is  r^ 
garded  as  its  image  (for  he  thought  that  even  oar  sea  throws 
out  light  of  its  own  for  a  proportionate  distance);  bat  be 
acknowledged  no  oonglobation,  except  in  solid  matter;  of 
which  matter  he  held  titoao  nre  and  fine  bodies  that  suzrouitd 
it  to  be  a  kind  of  effluvia,  and  as  it  were  defections ;  and 
beyond  them  a  vacuum.  Now  that  the  moon  is  composed  of 
solid  matter  is  a  thought  which  might  occur  to  the  most 
diluent  and  sober  investigator  of  nature.  For  it  reflects 
Itgbti  it  does  not  transmit  light,  it  is  without  any  proper 
light  of  its  own,  and  it  is  full  of  inequality ;  which  are  all 
properties  of  solid  bodies.  For  we  see  that  the  ether  itself 
'  and  the  air,  which  are  rare  bodies,  receive  the  son's  U0A, 
but  do  not  reflect  it;  which  the  moou  does.  The  sun's  rays 
are  so  vigorous  that  they  can  penetrate  and  pass  through 
very  thick  clouds,  which  ore  of  a  watery  matter ;  but  they  can- 
not pass  through  the  moon.  The  moon  itself  in  some  eclipses 
gives  some  degree  of  light,  thoogh  obscore ;  but  in  new  moons 
and  the  quarters  no  light  at  all  is  vinble  except  in  the  part 
which  is  touched  by  the  sun's  rays.  Moreover,  Hiough  it  be 
tnie  that  impure  and  feculent  flames  (of  which  kind  of  sub- 
stance Empedodes*  thought  the  moon  oonnsted)  are  unequal, 
yet  the  inequalitJes  have  no  fixed  places,  but  are  commonly 
movable ;  whereas  the  spots  in  the  moon  are  supposed  to  be 
constant.  Besides,  it  is  now  ascertiuned  by  telescopes  that 
these  spots  also  have  their  own  inequalities,  so  that  the  moon 
is  found  to  be  clearly  of  manifold  configuration,  and  that  eele- 
nt^raphy  or  map  of  the  moon,  which  Crilbert  conceived,  seems 
now  by  tbe  industry  of  Galileo  and  others  to  be  nearly  attained. 
But  if  it  may  be  that  tJie  moon  is  made  of  a  certun  solid  matter, 
as  being  kindred  to  the  earth,  or  the  dregs  of  heaven  (and  such 
■  Gilbert,  PhytlOL  Dov.  U.  10.  '  Stobcoi,  Edng.  Fdn.  L  17. 
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dungs  ore  talked  of),  we  must  next  inquire  whether  it  be  tlia 
011I7  one  of  this  kind.  For  Mercury  too  ia  Bometimes  found  in 
conjunction  with  the  bus,  like  a  spot  or  little  eclipse.  But 
those  dusky  spots  which  are  obserred  in  the  antarctic  hemi  - 
sphere,  and  which  are  fixed,  like  the  milky  way,  suggest  s 
greater  doubt  concerning  the  eustenoe  of  opaque  globes  in  Uie 
higher  parts  of  the  heaven.  For  that  they  are  caused  by  tiie 
heaven  in  those  places  being  rare  and  as  it  were  perforated,  b 
not  probable ;  because  such  a  diminution  and  as  it  were  priva- 
tion of  a  visible  object  could  not  afieot  our  ught  at  so  great  a 
distance ;  since  the  rest  of  the  body  of  ether  is  itself  invisible, 
and  can  only  be  distiuguished  by  c<HnpariBOn  with  the  bodies 
of  stars.  It  would  perhaps  be  more  probable  to  attribute  these 
blacknesses  to  defect  of  Ught,  because  the  stars  are  fewer  in 
that  part  of  the  heaven,  as  on  the  other  hand  in  the  neighbour- 
hood of  the  milky  way  they  are  more  crowded ;  so  that  the  one 
place  would  seem  to  be  continuously  luminous,  the  other  inter- 
spersed with  shadows.  For  the  celestial  fires  appear  to  be  more 
joined  together  in  the  uitarctic  hemisphere  than  in  ours ;  there 
being  lai^r  stars  there,  but  not  so  many,  and  greater  spaces 
between.  But  the  report  itself  concerning  those  spots  is  not 
much  to  be  relied  on ;  at  least  there  has  not  been  enonj^h  dili- 
gence used  in  the  observation  to  justify  us  as  yet  in  drawing 
any  consequences  therefrom.  A  fact  which  touches  the  present 
inquiry  nearer  is,  that  there  may  possibly  be  other  opaque  bodies 
scattered  through  the  ether,  which  are  not  seen  at  aU.  For  the 
moon  herself  when  new,  though  the  horn  and  tlun  rim  of  the 
outer  circle,  as  far  as  the  sun's  rays  touch,  strike  the  mght,  is  not 
visible  at  all  in  the  middle  of  the  disc :  that  part  is  not  distan- 
guishable  in  appearance  &om  the  rest  of  the  ether ;  and  those 
wandering  stare  discovered  (if  the  report  may  be  trusted)  about 
Jupiter  by  Gralileo  are  lost  to  our  eight  in  that  sea  of  ether,  like 
eo  many  small  and  invisible  islands ;  and  in  like  manner  also 
those  stars  whereof  the  collection  makes  the  milky  way,  if  they 
were  placed  each  apart,  and  not  assembled  in  a  crowd,  would 
escape  our  sight  altogether ;  as  likewise  many  others,  that  in 
clear  nights,  especially  in  winter,  sparkle ;  besides,  those  nebu- 
lous stars  or  openings  in  Praaepe  are  now  resolved  by  tele- 
scopes into  a  number  of  distinct  stars ;  nay,  and  it  seems  that  in 
the  very  purest  fountiun  of  light  (I  mean  the  son),  there  is 
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some  reaBon,  on  the  evidence  of  these  same  telescopes,  to  sn^ 
pect  the  exietence  of  spots,  opa(ut}r,  and  inequalitieB,  But  if 
there  were  no  other  evidence,  the  very  gradation  of  light  among 
the  celestial  stars,  descending  as  it  does  from  the  most  hril- 
liant  to  those  which  are  obscure  and  misty,  is  enough  to  prove 
that  there  may  likewise  be  globes  which  are  completely  opaque. 
For  there  seems  less  difference  between  a  nebiiloue  and  opaque 
star  than  between  the  brightest  star  and  a  nebolous  one.  But 
our  fflght  is  plainly  deceived  and  drcumscribed ;  for  whatever 
is  dispersed  in  the  heaven,  and  has  not  great  magnitude  and 
likewise  a  strong  and  vivid  light,  is  concealed  from  us,  and  does 
not  alter  the  face  of  the  heaven.  And  let  not  any  nnskilfol 
person  be  astonished  if  it  be  made  a  question  whether  globes 
of  compact  matter  can  remun  peudn1ou&  For  both  the 
earth  itself  floats  pendulous  in  the  middle  of  the  surround- 
ing ur,  which  is  an  exceedingly  soft  thing ;  and  great  masses 
of  watery  cloads  and  stores  of  hail  hang  in  the  regions 
of  the  air,  whence  they  are  rather  forced  down  than  fsU  of 
themselves,  before  they  begin  to  feel  the  neighbourhood  of  the 
earth.  Excellently  therefore  did  Gilbert  remark,  that  heavy 
bodies  when  removed  to  a  great  distance  from  the  earth  gra- 
dually lose  their  motion  downwards ;  inasmuch  as  that  motion 
rises  from  no  other  appetite  of  bodies  than  that  of  uniting  and 
collecting  tliemselves  to  the  earth  (which  is  the  mass  of  bodies 
of  tlie  same  nature  with  them),  and  is  confined  within  the  orb 
of  its  own  virtue.'  For  as  for  what  is  etoA  of  motion  to  the 
earth's  centre,  it  would  indeed  be  a  potent  kind  of  Nothing 
that  should  draw  snch  great  tiiinge  to  it ;  nor  is  body  acted  on 
except  by  body.  Therefore  let  this  question  concerning  solid 
and  opaque  globes,  though  new  and  harsh  to  vulgar  opinions,  be 
admitted ;  and  let  there  be  joined  with  it  the  old  though  still 
unsettled  question,  which  of  the  ttart  emit  a  primitive  light,  and 
from  theauelvei,  and  which  a  light  derived  from  the  lunf  whereof 
the  one  seem  to  be  consnbstantial  with  the  son,  the  other  with 
the  moon.  And  in  short,  all  inquiry  concerning  the  different 
substance  of  the  stars  as  compared  one  with  the  other,  which 
appears  to  be  multifarious,  some  stars  looking  fiery,  others  lead- 
coloured,  others  white,  others  brilliant,  others  manifestiy  and 
constantly  nebulons,  I  mean  to  be  referred  to  this  seventh  quefr- 
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tion.  Another  qoeBtion  is,  an  the  start  trae^firetf  b  qaesUon 
however  which  requires  Bome  obts  to  understuid  it  rightly. 
For  it  is  one  tlung  to  my,  that  Hu  atara  art  tnu  Jiret ;  aod 
.another  thing  to  eaj  that  the  ttart  {adadtting  than  to  be  tnt 
,firei)  exert  aS  the  junoert  and  pradmee  the  aanu  effects  to/UcA 
common  Jire  does.  Kor  does  this  require  na  to  su|q>oae  eome 
notional  or  imaginary  fire,  retaining  the  name  of  fire  without 
its  pr(^>ertie8.  For  our  fire  also,  if  it  were  placed  in  the  ether 
io  each  a  qtiaotity  as  the  stars  are,  wonid  perform  differoit 
opsrationB  to  those  whioh  it  does  hwe  with  ns ;  sedng  things 
acquire  very  different  TirtaeSj  both  from  quanti^  and  from 
relatiTe  poution  or  location.  For  the  greater  masses,  I  mean 
connatural  bodies  which  axe  collected  in  sach  quantity  as  to  bear 
a  due  prop<»tion  to  the  snm  of  the  uniTerse,  assume  coemical 
virtues,  which  are  not  to  be  found  in  the  portions  of  them.  Thus 
the  ocean,  which  is  the  largest  collection  of  waters,  ebbs  and 
flows;  whereas  po<ds  and  lakes  do  not.  In  like  manner  tiie 
whole  earth  hangs  suspended ;  a  piece  of  earth  &]la.  And  the 
relative  position  of  a  tlung  is  of  great  importance  in  all  respects 
both  in  the  larger  and  smaller  parts,  by  reason  of  the  contignity 
and  neighbouihood  of  friendly  or  unfiiendly  bodiea.  But  there 
must  also  be  a  &r  greater  dlTernty  of  acti(HU  between  the  fire 
of  the  stars  and  our  own,  beoanse  it  varies  not  only  in  quantity 
and  relative  pomtJon,  but  also  to  some  extent  in  substance.  For 
the  fire  of  the  stars  ia  pore,  perfect,  and  native ;  whereas  our 
fire  is  d^enerate,  like  Vulcan  thrown  from  heaven  and  halting 
with  the  fiill.  For  if  a  man  observe  it,  fire  as  we  have  it  here 
is  out  of  its  place,  trembling,  surrounded  by  contraries,  needy, 
depending  for  sustenance  upon  fuel,  and  fugitive.  Whereas  in 
heaven  fire  exists  in  its  true  place,  removed  from  the  assault  of 
any  Contrary  body,  constant,  sustuned  by  itself  and  things 
like  itself,  and  performing  its  proper  operations  freely  and 
without  molestation.  And  therefore  Patricias  had  no  need,  in 
order  to  preserve  the  pyramidal  form  of  fiame,  as  it  is  found 
with  us,  to  fancy  that  the  upper  part  of  a  star,  which  is 
turned  towards  the  ether,  may  be  pyramidal,  though  tite  lower, 
whioh  is  visible  to  as,  be  globular.  For  that  pyramid  <^ 
flame  comes  by  accident,  from  the  air  dosing  in  and  omsh- 
ing  it ;  unce  the  fiame,  which  is  fuller  in  the  r^on  of  its 
aliment,  is  by  the  hostility  of  the  air  insensibly  contracted 
and  moulded   into  the  form  of  a   pyramid.      Hence   flame 
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ifl  broad  at  ihe  base  and  pointed  at  the  apex,  smoke  on  tlie 
other  hsBd  is  pmnted  at  the  bottom  and  broad  at  the  apex, 
and  like  a  pyramid  inverted ;  because  the  air  receiTea  smoke, 
but  qnenches  flame.  It  is  natural  therefore  that  flame  should 
with  us  be  pyramidal,  and  in  the  heaven  globnlar.  In  like 
manner  also  flame  with  as  is  a  momentary  body,  in  ether  per- 
manent and  dnrable.  And  yet  even  with  us  flame  might 
last  and  Babsiflt  in  its  own  form,  if  it  were  not  destroyed 
by  the  thiugs  about  it ;  which  is  moat  manifest  in  the  lai^er 
flames,  For  all  that  part  of  a  flame,  which  is  situated  in  the 
midst  and  surrounded  by  flame  on  all  sides,  periahee  not,  but 
lemains  the  same  in  quantity  onextinguiebed  and  rising  rapidly 
upwards;  whereaa  at  the  sides  it  is  troubled,  and  it  is  there  that 
extinction  commences.  The  manner  whereof  (I  mean  the  pep- 
manency  of  the  inner  flame  in  a  globular  figure,  and  the  va- 
nishing and  pyramidal  form  of  the  outer  flame)  may  be  experi- 
mentally demonstrated  by  neing  flames  of  two  ooloors.  TJien 
again  in  point  of  fierceness  there  may  be  a  great  deal  of  variation 
between  the  celestial  flame  and  ours.  For  the  celestial  flame 
unfolds  itself  freely  and  calmly,  as  being  at  home,  whereas  our 
flame,  as  being  a  Btranger,  is  pent  in  and  violent  and  furious. 
All  fire  likewise  when  close  packed  and  imprisoned  becomes 
firaoer.  For  the  rays  of  celestial  fliune  themselves  when  they 
reach  the  denser  and  more  obstinate  bodies,  lay  aside  th^ 
gentleness,  and  become  more  scorching.  Aristotle  ought  not 
therefore  to  have  feared  the  conflagration  of  Heraditoa  for  his 
world,  although  he  had  determined  the  stars  to  be  real  fires. 
This  question  then  may  be  rec^ved  according  to  this  explana^ 
lion.  Kext  comes  another  question;  whether  the  ttara  are 
ttourithed,  and  likewise,  whether  they  are  increated,  dimiauhed, 
generated,  and  extiaguithed.  There  was  one  of  the  ancients  in- 
deed who  with  a  plebeian  kind  of  observation  thought  that  the 
stars  are  nourished  as  fire  is,  and  that  they  feed  on  the  waters 
and  ocean  and  moisture  of  the  earth,  and  are  repured  by  va- 
pours and  exhalations.  But  this  opinion  does  not  seem  worthy 
to  supply  matter  for  a  question.  For  sut^  vapours  are  both 
exhausted  long  before  they  reach  the  heights  of  the  stars,  nor 
is  there  enough  of  them  to  repair  the  waters  and  the  earth  with 
runs  and  dews,  and  withal  to  refresh  so  many  and  great  celes- 
tial globes ;  especially  as  it  is  evident  that  the  earth  and  ocean 
have  conUnued  now  for  many  ages  without  decrease  of  mois- 
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tare ;  thereby  it  seems  that  no  more  ie  drawn  oat  tlian  comes 
back  agun.  Nor  again  doea  the  principle  of  aliment  apply  to  the 
stars  as  it  does  to  our  fire.  For  the  principle  is  that  wherever 
anything  periehes  and  departs  there  likewise  somediing  is  re- 
placed and  assimilated ;  which  kind  of  assimilation  belongs  to  tlie 
regioD  oF  confusionB,  and  comes  of  being  enrrounded  by  contnuy 
or  disumilar  bodies ;  whereas  in  the  similar  and  inner  mass  of  the 
stars  nothing  of  the  kind  happens,  no  more  than  in  the  bowels 
of  the  earth,  which  themselves  also  receive  no  nourishment,  bat 
preserve  their  substance  in  its  identity,  not  by  assimilation. 
With  regard  however  to  the  outer  borders  of  the  sidereal 
bodies,  the  question  is  lightly  asked,  whether  thete  remain  cfone 
and  the  tame  tenor,  or  whether  they  prey  on  the  turrounding  ether, 
and  Uknoiie  infect  itf  In  t^is  sense  therefore  a  question  may 
be  put  concerning  the  aliments  of  the  stars.  And  to  this  is 
rightly  joined  a  question  as  to  the  augmentations  and  diminu- 
tions of  stars  in  their  whole ;  though  the  phenomena  are  very 
few  which  can  g^ve  oocaraon  to  this  doubt  For  in  tbe  first 
place  tbere  is  no  example  of  the  thing,  nor  anything  resembling 
it  among  the  things  found  with  us,  to  countenance  such  a 
question ;  seeing  that  our  globe  of  earth  and  water  does  not 
seem  to  be  liable  to  any  evident  or  notable  augmentation  or 
diminution  on  tbe  whole,  but  to  preserve  its  mass  and  qnantity. 
But  the  Btars  (it  will  be  said)  appear  to  our  eyes  sometimes 
of  a  greater,  sometimes  of  a  smaller  body.  True ;  bat  that 
greatness  and  EmallneBB  of  a  star  is  due  either  to  distance  and 
vicinity,  as  in  the  apogees  and  perigees  of  planets,  or  to  the 
constitution  of  the  medium.  Now  that  which  is  caused  by 
the  constitution  of  the  medium  is  enmly  distinguished,  because 
it  changes  the  appearance,  not  of  some  one  particular  star,  but 
of  all  alike ;  as  we  see  in  winter  nights,  in  bard  &ost,  when  the 
stars  appear  increased  in  magnitude,  because  vapours  both  rise 
more  sparingly  and  are  harder  struned,  and  the  whole  body  of 
the  ur  is  somewhat  condensed,  and  inclines  to  the  aqueous  or 
crystalline,  which  shows  forms  more  large.  And  if  there 
dionce  to  be  any  particular  interposition  of  vapours  between 
our  sight  and  one  particular  star,  which  magnifies  its  apparent 
size  (as  is  frequently  and  manifestly  the  case  witli  the  sun  and 
moon,  and  may  happen  with  the  rest),  neither  can  this  appear- 
ance deceive ;  because  this  change  of  magnitude  does  not  last, 
nor  does  it  follow  the  star  or  move  with  the  body  of  it,  but  the 
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BtaT  IB  Boon  freed  £rom  it  and  recorera  its  UBcal  appearance. 
NeverthelesB  although  these  things  be  so,  yet  since  both  for- 
merly in  ancient  times  and  likewise  in  our  own  age  —  when  it 
was  a  great  Bight  and  mnch  talked  of — a  great  change  took 
place  in  the  star  of  Venus  both  as  to  magnitude  and  colour, 
and  even  shape;  and  since  a  change  which  perpetually  and 
constantly  follows  one  particnlar  star,  and  is  seen  to  reTolre 
along  with  it,  most  necessarily  be  set  down  as  being  in  the  star 
and  not  in  the  medium ;  and  unce  through  neglect  of  obserra- 
iion  many  things  that  are  conspicuous  in  the  heavens  are  passed 
by  and  lost  to  us ;  I  think  that  this  part  of  the  nintli  question 
is  lightly  admitted.  The  other  part  c^  the  question  is  of  the 
same  kind ;  whether  itart  are  in  iong  revoluHonn  qfaget  created 
and  diuipated  9  There  is  a  greater  uiunber  of  phenomena  in- 
deed to  challenge  this  question  than  that  aboat  their  augmenta* 
tlons  and  diminutions ;  but  yet  only  of  one  kind.  For  as  to 
the  old  stars,  neither  have  we  in  all  the  memory  of  ages  any 
record  of  the  first  birth  of  any  of  them  (except  tlie  sttnies 
vhich  the  Arcadians  of  old  told  about  the  moon),  nor  is  one  of 
tiiem  misung.  Of  those  however  which  have  been  regarded  as 
comets,  yet  havii^  the  form  and  motion  of  stars,  and  being 
exactly  like  new  stars,  we  have  witnoitsed  both  appearances  (of 
vbicb  we  have  likewise  heard  from  the  ancients)  and  disappear- 
ances; when  they  looked  to  some  persons  as  if  consumed,  to 
some  as  if  taken  up  (that  is,  as  if  having  come  down  to  us  in 
their  pengees,  they  returned  i^un  to  the  higher  regions),  to 
others  as  if  rarefying  and  dissolving  into  ether.  But  all  this 
question  concerning  new  stara  I  refer  to  that  place  where  I 
shall  ^eak  of  comets.  There  remwns  another  question,  namely 
concerning  the  mUky  way  ;  it  the  milky  roay  a  collection  afamaU 
start,  or  a  continuous  body,  and  part  of  the  ether,  of  a  middle 
nature  between  the  ethereal  and  the  starry  f  For  that  opinion 
concerning  exhalations  has  itself  long  ago  exhaled,  not  without 
censure  of  the  wit  of  Aristotie,  who  ventured  to  invent  such  a 
matter ',  ascribing  to  a  thing  eo  constant  and  fixed  a  nature  tran- 
sitory and  variable.  And  this  question  moreover,  as  I  put  it, 
seems  on  the  point  of  being  settled,  if  we  believe  the  report  of 
Galileo,  who  has  resolved  this  confused  appearance  of  light  into 
stars  numbered  and  placed.     For  the  &ct  that  the  milky  way 
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does  not  hide  frim  view  tliose  otan  which  are  fomd  within  it^ 
eerbunly  does  not  settle  the  question,  nor  incGne  the  balance 
either  WS7.  Only  perhaps  it  provea  hj  way  of  negation  that 
the  milky  way  ts  not  utuated  below  iJie  slany  heaven.  For  if 
it  were,  and  if  withal  that  oontinnoas  body  of  the  milky  wi^ 
had  any  depth,  onr  view  wonld  probably  be  intercepted.  But 
if  be  situated  at  the  same  altitude  as  the  stars  which  sre  seen 
through  it,  why  may  not  stars  be  scattered  in  the  milky  way 
itself,  as  well  aa  in  the  rest  of  the  ether  i  This  question  diere- 
fore  I  admit  likewise.  And  these  edx  questions  pertain  to  the 
sabstance  of  the  heavenly  bodies;  namely,  what  is  the  sab- 
stance  of  the  heaven  in  kind,  what  tiiat  of  the  interstellar 
ether,  what  that  of  the  milky  way,  and  what  that  of  the  stars 
themselves,  compared  either  with  one  another,  or  with  onr  fire, 
or  with  their  own  body.  As  to  the  number,  magnitude,  eon- 
figuration,  and  distance  of  the  stws,  berades  the  phenom^ia 
themselves  and  historical  qoestiona,  of  which  I  shall  apeak 
afterwards,  the  jAiilosf^ical  problems  are  mostly  omple.  Wiib 
regard  to  the  number  there  follows  this  other  question ;  u  the 
jtttm£«r  qf  the  ttars  that  which  appam,  and  toAwA  Aai  been 
ebaened  and  set  down  hy  the  dUigatee  of  Hipparchvtt  and  w- 
cluded  in  hii  model  of  the  cehttitU  globe  f  For  not  ordy  is  that 
a  poor  reason  diat  is  ^ven  for  the  countless  multitude  dT  hidden 
stars  not  distinctly  nsible,  which  is  usually  seen  in  dear  nights^ 
especially  during  the  winter ;  namely  that  these  appearances 
are  not  smsiler  stars,  but  only  radiations  and  flashings  and  as  it 
were  darts  cast  from  the  known  stats ;  but  tiie  census  now  made 
by  Galileo  of  the  celestial  population  contuns  ad^tional  heads, 
not  only  in  that  olnster  denominated  the  milky  way,  but 
likewiee  anuHig  the  very  stations  and  ranks  of  the  planets. 
Ani  atsn  become  invisible,  either  by  reason  of  smallness  of 
body,  or  by  reason  of  opacity  (for  I  do  not  much  approve  of 
the  term  "  teanity,"  seeing  titat  pure  flwne  is  a  body  of  extreme 
tenuity),  or  by  reason  of  elongation  and  distance.  As  for  the 
questicHi  respecting  ibe  increase  of  the  number  of  the  stars  by 
the  generation  of  new  ones,  I  refer  it  as  before  to  the  place 
where  I  shall  speak  of  comets.  Now  with  regard  to  the  mag- 
nitude of  the  stars,  the  iq>paTent  magnitude  belongs  to  pbeno- 
uiena,  but  the  true  magnitude  to  philosophical  inquiry,  within  - 
the  limits  of  that  twelfth  problem ;  tchat  it  the  true  magnitude  of 
each  ttta;  either  meantred,  or  at  least  compared  f  f(»r  it  is  earaer 
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to  diseoTer  md  prore  Aat  the  globe  of  the  moon  is  nnaller 
tlua  the  globe  of  the  earth,  than  that  the  globe  of  the  mooa  is 
so  many  miles  in  circnrnf^vnce.  We  most  therefore  find  exact 
magnitudes,  if  we  can ;  and  if  they  cannot  be  had,  we  must 
make  use  of  comparative.  Now  true  magnitudes  are  taken  and 
condnded  either  by  eclipses  and  shadows ;  or  by  extenuons  as 
well  of  light  as  of  other  virtaes  which  each  body  eboota  out  and 
illfflij^  to  a  greater  or  less  distance  in  proportion  to  its  magn^ 
tade ;  or  lastly  by  the  symmetry  of  the  nniverse,  which  by  a 
kind  o£  necessity  governs  and  defines  Uie  portions  of  connatural 
bodies.  We  are  not  however  to  be  bound  by  the  statements 
of  astronomers  r^arding  the  true  m^nitudes  of  stars ;  state- 
ments made  (though  it  may  seem  a  matter  of  great  accuracy  and 
subtlety)  loosely  and  carelessly  enough ;  but  we  must  seek 
pcoob  (if  there  be  any)  more  trustworthy  and  genuine.  Now 
the  magnitude  and  the  distance  of  the  stars  mutually  indicate 
each  other  &om  optical  calculataons ;  which  thenuelves  how- 
ever require  sifting.  This  question  then  concerning  the  true 
magnitude  of  the  stars  is  the  twelfth  in  number.  Next 
comes  another  concerning  their  figure;  whether  the  ttara  are 
fflobet ;  that  is  collections  of  matter  in  a  solid  round  figure  ?  To 
appearance  there  seem  to  be  three  figures  of  heavenly  bodies ; 
globular  and  beamy  like  the  sun,  globular  and  angular  like 
the  stars  (the  beams  and  angles  referring  only  to  sight,  the 
globular  form  only  to  substance);  globular  simply,  like  the 
moon.  For  there  is  no  star  to  be  seen  which  is  oblong  or 
triangnlar  or  square,  or  of  any  other  figure.  And  it  seems 
natural  that  the  greater  masses  of  things  should  for  liieii 
preservation  and  more  perfect  union  collect  into  globes.  The 
fourteenth  question  relates  to  distance;  what  is  the  true  dia- 
lanee  of  any  atar  in  the  depth  of  Iieavenf  For  the  distances  of 
the  planets  both  from  one  another  and  from  the  fixed  stars, 
laterally,  or  in  the  snperfidal  compass  of  the  heaven,  are  governed 
by  tlieir  motions.  But  as  I  said  before  concerning  the  magni- 
tude of  the  stars,  that  if  an  exact  and  measured  magnitude  is 
not  to  be  bad,  we  mast  take  a  comparative  magnitude ;  so  I 
say  with  respect  to  their  distances ;  namely  that  if  the  distance 
(say  from  the  earth  to  Saturn  or  Jupiter)  cannot  be  exactly 
taken,  yet  let  us  make  it  certun  that  Saturn  is  higher  tiian 
Jupiter,  For  neither  is  the  interior  system  of  the  heaven,  I 
mean  the  order  of  the  planets  in  point  of  altitude,  entirely 
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wtdiont  controTeny;  nor  were  llie  dootnnea  now  prevaleat 
believed  in  fonner  times.  And  even  now  the  question  whether 
Merciuy  or  Venus  be  the  higher,  is  still  pending.  Now  dis- 
tances are  discovered  either  from  pantllMxes,  or  eclipses,  or 
calculations  of  motionB,  or  difierenoes  in  apparent  magnitude. 
And  other  uds  are  to  be  provided  for  the  determination  of 
this,  which  may  be  devised  by  human  industry.  The  thick- 
nesses or  depths  of  the  sf^eres  also  have  reUtum  to  distanoes. 
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Seeinq  then  that  tliere  are  such  difficulties  on  all  sides,  we 
must  be  couteat  if  something  be  asserted  that  is  not  harsh. 
I  will  myself  therefore  construct  a  Theory  of  the  UniTerse, 
according  to  the  measure  of  the  history  as  yet  known  to  ua ; 
keeping  my  judgment  however  in  all  points  free,  for  the  time 
when  histoiy,  and  by  means  of  history  my  inductive  philosophy, 
shall  have  been  further  advanced.  Wherein  I  will  firet  pro- 
pound some  things  jTspecting  the  matter  of  the  heavenly  bodies, 
whereby  th^  motion  and  construction  may  be  better  under- 
stood ;  and  then  I  will  bring  forward  my  thoughts  and  viewa 
concerning  tlie  motion  itself,  which  is  now  the  principal  ques- 
tion. It  seems  then  that  nature  has  in  the  distribution  of  matter 
separated  fine  bodies  from  gross ;  and  assigned  the  globe  of  the 
earth  to  the  gross,  and  the  whole  space  from  the  surface  of  the 
earth  and  waters  to  the  very  extremities  of  the  heaven,  to  the 
fine  or  pneumatic,  as  the  two  primary  classes  of  things,  in  pro- 
portions not  equal  indeed,  but  suitable.  And  this  is  the  natural 
and  proper  collocation  of  things,  nor  is  it  confounded  either  by 
water  hanging  in  the  clouds  or  wind  pent  within  the  earth. 
Now  this  distinction  of  fine  or  pneumatic  and  gross  or  tangible, 
is  quite  primordial,  and  the  one  which  is  most  employed  in  the 
system  of  the  universe.  And  it  is  derived  from  that  condition 
of  things  which  is  of  all  the  simplest,  namely  the  quantity  and 
pau<nty  of  matter  in  proportion  to  bulk.  The  pneumatic  bodies 
which  are  found  herd  with  us  (I  speak  of  such  as  exist  simple 
and  perfect,  not  compound  and  imperfecUy  mixe<1),  are  those 
two.  Air  and  Flame.    And  these  ore  to  be  regarded  as  bodies 
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altogether  heterogeneouB ;  not  as  is  eommoiily  im^ned,  that 
flame  is  only  ur  on  fire.  To  these  correspond,  in  the  upper 
world,  the  ethereal  and  the  stany  nature ;  as  in  tlie  lower, 
water  and  oil;  and  lower  still,  mercury  and  sulphur;  and 
genendlf,  erode  hodies,  and  fat  bodies  or  in  other  words,  bodies 
which  abhor  and  bodies  which  conceive  flame  (salts  bemg  of  a 
compound  nature,  consisting  at  once  of  crude  and  inflammable 
pai-ts).  Now  for  these  two  great  families  of  things,  t^e  Airy 
and  the  Flamy ;  we  have  to  inquire  upon  what  conditdons  they 
have  taken  possesion  of  by  far  ^e  greatest  part  of  the  universe, 
and  what  office  they  have  in  the  system.  In  the  ur  next  the 
earth,  flame  only  lives  for  a  moment,  and  at  once  peridtes. 
But  when  the  ur  begins  to  be  cleared  of  the  exhalations  of  the 
earth  and  well  rarefied,  the  nature  of  flame  makes  divers  trials 
and  experiments  to  attun  consietency  therein,  and  sometimes 
acquires  a  certun  duration,  not  by  succession  as  with  us,  but 
in  identity ;  as  happens  for  a  time  in  some  of  the  lower  comets, 
which  are  of  a  kind  of  middle  nature  between  successiTe  and 
conustent  flame ;  it  does  not  however  become  fixed  or  constant, 
till  we  come  to  the  body  of  the  Moon.  There  flame  ceases  to 
be  extJugnisbable,  and  in  some  way  or  other  supports  itself; 
but  yet  such  flame  is  weak  and  without  vigour,  having  little 
radiation,  and  being  neither  vivid  in  its  own  nature,  nor  much 
exdted  by  the  contrary  nature.  Keither  is  it  pure  and  entire, 
but  spotted  and  crossed  by  the  substance  of  ether  (such  as  it 
e^usts  there),  which  mixes  with  it.  Eiven  in  the  region  of 
Mercury  flame  is  not  very  happly  placed,  seeing  that  by  uniting 
tf^ther  it  makes  but  a  little  planet ;  and  that  with  a  great 
perturbation,  variety,  and  fluctuation  of  motions,  like  ignta 
fatutu,  labouring  and  struggling,  and  not  bearing  to  be  separated 
from  the  protection  of  the  sun  except  for  a  little  distance.  When 
we  come  to  the  region  of  Venus,  the  flamy  nature  b^ins  to 
grow  stronger  and  brighter,  and  to  collect  itself  into  a  globe  of 
considerable  size ;  yet  one  which  itself  also  wuts  on  the  sun 
and  cannot  bear  to  be  tar  away  from  him.  In  the  rej^on  of 
the  Sun,  flame  is  as  it  were  on  its  throne,  midway  between  the 
flames  of  the  planets,  stronger  likewise  and  more  vibrating 
than  the  flames  of  the  fixed  stars,  by  reason  of  th.e  greater 
reaction,  and  exceeding  tntennty  of  union.  In  the  r^on  of 
Mara  flame  appears  even  robust ;  acknowledging  the  viunity 
tA  the  sun  by  its  redness,  but  now  independent,  and  bearing 
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to  be  separated  irom  the  san  hy  the  whole  diameter  of  tho 
heaveiu.  In  the  region  of  Jupiter  flame  gradually  ceasing  to 
be  contentious,  eeenis  calmer  and  whiter,  not  so  much  from  its 
own  nature  (as  the  star  Venus  is,  bung  more  fiery),  but  from 
the  eorrounding  nature  being  less  irritated  and  exasperated ;  in 
which  region  it  is  probable,  according  to  the  discorery  of 
Galileo,  that  the  heaven  begins  to  be  set  with  stars,  though 
stars  invisible  from  their  smallness.  But  in  the  r^on  of 
Saturn,  the  flamy  nature  appears  again  to  grow  somewhat 
feeble  and  dull,  as  being  both  further  removed  from  the  support 
of  the  Bun,  and  exhausted  by  the  proximity  of  the  starry 
heaven.  Last  of  all,  the  flamy  and  sidereal  nature,  victorious 
over  the  ethereal,  produces  the  starry  heaven,  which  is  com- 
pounded of  the  ethereal  and  sidereal  nature  (as  the  globe  of  the 
earth  is  compounded  of  land  and  water)  variously  difliised,  yet 
with  the  ethereal  substance  so  converted,  wrought,  and  assimi- 
lated, as  to  be  completely  patient  and  obedient  to  the  sidereaL 
Thus  we  have  between  the  earth  and  the  summits  of  heaven 
three  general  regions,  and  as  it  were  three  stages,  in  respect 
of  the  flamy  nature;  the  region  of  the  extinction  of  flame,  the 
r^on  of  its  union,  and  the  re^on  of  its  dispersion.  Now  to 
argue  of  contiguity  and  continuity  in  the  case  of  soft  bodies  and 
fluids  would  be  vulgar.  But  it  must  be  understood,  that  it  is 
the  way  of  nature  to  proceed  a  certain  distance  by  gradations, 
and  then  suddenly  by  jumps ;  and  to  alternate  this  process ; 
otherwise  there  could  be  no  structural  fabric,  if  all  changes 
proceeded  by  insensible  gradations.  For  how  great  a  leap  it  is 
(in  respect  of  expansion  of  matter)  from  earth  and  water  to  air» 
even  the  grossest  and  most  nebulous  I  And  yet  these  bodies 
ao  different  in  nature  are  in  place  and  surface  jmned  together, 
without  any  medium  or  intervah  Nor  is  it  a  less  leap  (in 
respect  of  substantial  nature)  from  the  region  of  the  air  to 
the  region  of  the  moon :  an  immense  leiq)  again  from  the 
heaven  of  the  moon  to  the  starry  heaven.  Therefore  if 
continuity  and  contiguity  be  underatood  with  reference  not 
to  the  manner  of  connexion,  but  to  the  diveruty  of  the  bodies 
connected,  these  three  regions  which  I  have  mentioned  may 
be  regarded  as  being  in  their  boundaries  only  contiguous.  But 
now  we  must  examine  clearly  and  perspicuously  what  and  what 
kind  of  points  thb  theory  of  mine  on  the  substances  of  the 
system  affirms,  and  what  and  what  kind  it  denies ;  that  it  may 
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tlie  more  easily  be  either  maiatuned  or  OTerthrown.  It  denies 
the  commoii  theory,  that  Jlame  u  air  on  Jlre ;  affirming  that 
these  two  bodies,  air  and  flame,  are  completely  heterogeneoua, 
like  water  and  oil,  solphur  and  mercury.  It  denies  Grilbert's 
doctrine  of  a  eolUeiive  vacuum  between  the  leattered  ghtbea; 
affirming  that  space  is  filled  with  either  an  airy  or  a  flamy 
nature.  It  denies  that  the  moon  it  either  a  waiery  or  a  dense 
or  a  solid  body;  affirming  tiiat  it  is  of  a  flamy  nature,  thoagh 
slow  and  weak,  as  being  the  first  rudiment  and  last  sediment 
of  celestial  flame ;  flame  admitting  (as  regards  density),  no  less 
than  air  and  liqmde,  of  innomerable  degreen.  It  affirm  a  that 
fiatM,  in  its  true  place  and  left  to  itself,  is  Jixed  and  eoit- 
ttant,  no  lees  than  ur  and  water ;  and  that  it  is  not  a  thing 
momentary,  and  preserved  in  its  mass  only  by  snoces^on 
through  renovation  and  aliment,  as  it  is  here  with  us.  It  affirms 
that  j&nu  has  a  nature  apt  to  unite  and  gather  into  globes,  like 
the  nature  of  earth ;  not  like  that  of  lur  and  water,  which  are 
collected  in  the  circles  and  interstices  of  globes,  but  never  into 
entire  globes.  It  affirms  that  the  same  flamy  nature  in  its  own 
place  (that  is  the  starry  heaven^  is  scattered  about  in  iiffinite 
clusters,  yet  in  such  sort  that  the  dualism  of  ether  and  star  is 
still  maintuned,  and  flame  docs  not  continue  into  the  perfect 
empyrean.  It  affirms  that  the  stars  are  real  Jlames,  but  that 
the  actions  of  flame  in  heavenly  bodies  are  in  no  way  to  be 
applied  to  the  actions  of  our  flame,  most  of  which  operate  caAj 
by  accident.  It  affirms  that  the  interstellar  ether  and  the  stars 
hear  to  each  other  the  relations  of  air  and  flame,  but  sublimed 
and  rectified.  Regarding  the  Substance  then  of  the  System 
of  the  Universe,  such  are  the  thoughts  which  occur  to  me. 
I  must  now  speak  of  the  Motions  of  the  Heavenly  Bodies,  with 
reference  to  which  I  have  brought  these  things  forward.  It 
seems  reasonable  to  suppose  that  rest  is  not  excluded  firom 
nature,  as  regards  any  whole  (for  I  am  not  now  talking  of  par- 
ticles). This  (discarding  logical  and  mathematical  subtleties) 
appears  most  clearly  from  the  fact,  that  the  speed  and  velocitiea 
of  the  celestial  motions  relax  themselves  gradually,  as  if  about 
to  end  in  something  immovable;  and  that  even  the  celestial 
bodies  have  a  share  of  rest  in  respect  of  the  poles ;  and  that  if 
immobility  be  excluded,  the  system  is  dissolved  and  dispersed. 
K  ow  if  tiiere  be  any  collection  and  mass  of  the  immovable  nature, 
we  need  not  look  further  to  show  that  this  mass  is  the  globe  of 
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the  eftrtb.  For  close  and  strict  compaction  of  matter  indaeeB  a 
dupoution  towards  motion  torpid  and  RTerae ;  as  on  the  other 
hand  free  explication  of  it  ioducea  a  disposition  prcHUpt  and  apt. 
Nor  vas  it  til  done  by  Telesius  (vho  revived  the  philoeophy 
and  discussions  of  Parmenides  in  hie  book  on  the  original  source 
of  cold)  to  introdnce  into  nature,  not  indeed  coesaentiality  and 
conjugation  (which  he  would  have),  but  yet  afiSnity  and  con- 
spiration; making  heat,  light,  tenuity,  and  mobility  to  be 
allied  on  one  part;  cold,  darkness,  density,  and  immobility  on 
the  opposite;  andpladng  the  seat  of  the  first  set  in  the  heaven,  of 
the  second  in  the  earth.  But  ifrat  ajid  immobility  he  admitted, 
it  seems  that  motion  tmthout  limit  and  perfect  TnobUity  should 
likewise  be  adnutted,  especially  in  opposite  natures.  Now  this 
motion  is  the  motion  of  rotation,  such  as  is  generally  found  in 
the  celestial  bodies.  For  motion  in  a  circle  has  no  limit,  and 
seems  to  proceed  from  an  appetite  of  the  body,  which  moves 
merely  for  the  sake  of  moving  and  foUowiog  itself  and  seeking 
its  own  embraces,  and  exciting  and  enjoying  its  own  natare, 
and  performing  ita  own  operation ;  whereas  contrariwise  mo- 
tion in  a  straight  line  seems  like  a  journey  to  an  end,  as  seek- 
ing both  to  reach  the  limit  where  it  may  cease  and  rest,  and 
to  att^n  some  object  and  then  discontinue  its  motion.  We 
must  see  therefore  how  this  motion  of  rotation,  which  is  the 
true  and  perennial  motion,  and  commonly  considered  peculiar  to 
the  heavenly  bodies,  acquits  itself,  and  by  what  control  it  spurs 
and  bridles  itself,  and  generally  how  it  is  affected ;  in  the 
explanation  of  which  things  I  shall  not  stand  upon  that  piece  of 
mathematical  elegance,  the  reduction  of  motions  to  peHect 
drclee,  either  eccentric  or  concentric,  or  that  high  speech,  that 
the  earth  in  comparison  to  heaven  is  a  point  and  not  a  quantity, 
or  many  other  fictitious  inventions  of  astronomers ;  but  remit 
them  to  calculations  and  tables.  But  first  I  will  make  a  division 
of  the  motions  of  the  heavenly  bodies.  Smne  are  coimical, 
others  mutuaL  Those  I  call  cotmical,  which  celestial  bodies 
assume  by  consent,  not  only  of  the  heavens,  but  hkewise  of  the 
universe;  those  mutual,  in  which  one  celestial  body  depends 
on  another.  And  this  is  a  true  and  necessary  division.  Tho 
earth  then  being  stationary  (for  that  I  now  think  the  truer 
opinion),  it  is  manifest  that  the  heaven  revolves  in  a  diurnal 
motion,  the  measure  whereof  is  the  space  of  twenty-four  hours 
or  thereabouts,  the  direction  from  east  to  west,  the  axis  of 
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revolution  certain  pointB  (wlucb  tbey  call  poles)  north  and 
south.  For  the  heavenB  do  not  travd  on  moTablo  poles,  nor 
are  there  any  other  points  than  those  I  have  mentioned.  And 
this  motion  appears  to  be  truly  coenucal,  and  therefore  one  and 
the  same ;  except  in  so  (ai  as  it  admits  both  diminuti<mB  and 
deviations ;  according  to  which  diminntions  and  deviations  tiiia 
motion  etrikee  through  the  whole  universe  of  things  movable, 
and  penetrates  from  the  starry  heaven  to  the  bowels  and  depths 
of  the  earth;  not  fordng  them  along  with  violence  or  vex- 
ation, bat.  by  a  perpetual  consent.  And  this  motion  is  in  the 
starry  heaven  perfect  and  entire,  as  well  in  just  meaanre  of 
time,  as  in  exact  restitution  of  place.  But  the  lower  down  we 
come,  the  more  imperfect  is  this  motion,  in  respect  of  slow- 
ness, and  in  respect  likewise  of  deviation  from  circular  motion. 
And  first  I  must  speak  of  the  slowness  separately.  I  say  then 
that  the  diurnal  motion  of  Saturn  is  too  slow  to  allow  of  its 
completing  the  circle  or  coming  back  to  tiie  same  place  within 
twenty-four  hours ;  but  that  the  stony  heaven  moves  bater,  and 
outstrips  Saturn  each  day  by  a  distance  which  multiplied  by 
the  number  of  days  in  thirty  years  makes  up  the  wh<de  circuit 
of  the  heaven.  So  also  with  regard  to  the  other  planets,  accord- 
ing to  the  diveruty  of  their  several  periods ;  so  that  the  diurnal 
motion  of  the  starry  heaven  (speaking  of  the  period  only,  with- 
out reference  to  the  magnitude  of  the  circle)  is  about  one  hour 
quidier  than  the  diurnal  motion  of  the  moon.  For  if  the  moon 
completed  its  course  in  twenty-four  days,  it  would  be  quicker  by 
an  hour  exactly.  Therefore  that  motion  of  oppontion  and  re- 
sistance from  west  to  east  which  they  talk  of,  and  which  is 
attributed  to  the  planets  as  peculiar  to  them,  is  not  a  real  motion, 
but  only  in  appearance,  owing  to  the  starry  heaven  advancing 
faster  to  the  west,  and  so  leaving  the  planets  behind  towards 
the  east  Upon  which  supposition,  it  is  manifest  that  the 
velocity  of  this  cosmical  motion  decreases  in  regular  order  as  it 
descends,  so  that  the  nearer  every  planet  approaches  the  earth 
the  slower  it  moves ;  whereas  the  received  opinion  distarba  and 
inverts  the  order;  and  by  attributing  a  peculiar  motion  to  the 
planets  folk  into  the  absurdity  of  supposing  that  the  nearer  the 
planets  approach  the  earth  (which  is  the  seat  of  immobility)  the 
quicker  they  move ;  a  thing  which  astronomers  idly  and  un- 
successfully endeavour  to  account  for  by  supposing  a  remissioa 
of  the  violence  of  the  primum  mobUe.     And  if  it  seem  stiunge 
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that  ia  BO  great  a  space  as  lies  between  the  starry  heaven  and 
the  moon  this  motion  diminiehes  so  little ;  namely  less  than  one 
hour,  which  is  a  twenty-fonrth  part  of  the  diurnal  motion;  it 
is  to  be  remembered  that  the  nearer  a  planet  is  to  the  earth 
the  smaller  ia  the  <^rc1e  of  its  revolution ;  so  that  if  we  add  the 
decrease  in  the  magnitude  of  the  circle  to  the  decrease  in  the 
time  of  roTolution,  we  shall  see  that  the  motion  is  diminished 
very  considerably.  Thus  far  I  have  spoken  of  velotuty  sepa- 
rately ;  as  if  the  planets  (placed,  for  instance,  under  Hxe  equi- 
noctial, or  any  of  the  parallels)  were  only  outrun  by  the  starry 
heaven  and  by  one  another,  but  yet  in  the  same  circle.  For 
this  would  be  simple  leaving  behind  without  obliquity  of  motion. 
But  it  is  manifest  that  the  planets  not  only  move  with  unequal 
velocity,  but  do  not  return  to  the  same  point  of  the  circle, 
deflecting  to  the  north  and  south ;  the  limits  of  which  deflexion 
are  the  tropics ;  and  to  this  deflexion  it  is  that  we  owe  the 
Oblique  Circle' and  the  DifTerence  of  Pdarity ;  jnst  as  we  owe 
to  the  inequality  of  velocity  the  motion  of  ReBistanc&  But 
the  nature  of  things  does  not  stand  in  need  of  this  device,  more 
than  of  the  other ;  seeing  that  by  adopting  spiral  lines  (the  sup- 
position which  comes  nearest  to  the  sense  and  the  fact)  the  thing 
is  accomplished,  and  those  phenomena  are  saved.  And  (which 
is  the  chief  point)  these  spirals  are  nothing  else  than  defections 
from  perfect  circular  motion,  whereof  the  planets  are  impa- 
tient. For  in  proportion  as  substances  degenerate  in  purity  and 
freedom  of  development,  so  do  their  motions  degenerate.  Now 
it  happens,  that  as  in  point  of  velocity  the  higher  planets  move 
faster,  and  the  lower  less  fast;  so  also  the  higher  planets  make 
spirals  more  closely  coincident  and  coming  nearer  to  circles,  the 
lower  make  spirals  more  di^oined  and  further  apart.  For  con- 
tinually as  they  descend  they  recede  more  and  more  both  from 
that  height  of  velocity  and  that  perfection  of  circular  motion,  in 
regular  order.  Yet  in  this  the  planets  agree  (as  being  bodies 
that  retain  much  of  a  common  nature,  though  otherwise  dif- 
fering) that  they  have  the  same  limits  of  deflexion.  For 
neither  does  Saturn  come  back  witMn  the  tropica,  nor  the 
moon  go  forth  beyond  the  tropics  (and  yet  with  regard  to  the 
wandering  of  Venus  there  are  certun  traditions  and  obscrvap 
tions  not  to  be  overlooked);  but  all  the  planets,  whether  the 
higher  or  lon-er,  as  soon  as  they  reach  the  tropics,  turn  back  and 
retrace  their  course,  disliking  the  smaller  spiral  in  which  they 
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would  have  to  move  if  titey  approached  aearer  the  poles ;  and 
ahriokiiig  from  that  loss  of  motion,  as  irom  the  destruction  of 
their  nature.  For  however  in  the  etaiiy  heaven  both  the  stars 
near  the  poles  and  the  stars  about  the  equinoctial  maintain 
their  ranlcs  and  stations,  one  being  kept  in  order  bj  another, 
with  a  perfect  and  equable  oonstanoy ;  yet  the  planets  seem  to 
be  of  such  a  mixed  nature  as  not  willingly  to  endure  either  a 
shorter  circle  or  a  larger.  These  views  then  eonoeming  the 
celestial  motions  appear  to  me  a  litlJe  better  than  the  carrying 
by  force,  the  repugnance  of  motions,  the  different  poluity  of  the 
zodiac,  the  inverted  order  of  velocity,  and  the  like ;  which  have 
no  manner  of  agreement  with  the  nature  of  things,  however  they 
keep  peace,  such  as  it  is,  with  the  calculations.  Neither  were 
the  better  astronomers  blind  to  these  things ;  but  being  intent 
on  their  art,  and  foolishly  attached  to  perfect  circles,  and 
catching  at  subtleties,  and  too  servile  to  philosophy,  they 
scorned  to  follow  nature.  But  this  imperious  disposition  of 
philosophers  towards  nature  is  worse  even  than  the  amplicity 
ond  credulity  of  the  vulgar;  if  a  man  disduna  a  plwn  thii^ 
because  it  is  plain.  And  yet  a  vast  evil  it  is  and  of  very  wide 
extent,  that  the  human  wit,  not  being  able  to  match  nature, 
must  needs  put  itself  above  nature.  But  now  we  must  inquire 
whether  that  ungle  and  simple  motion,  in  a  circle  and  spiral, 
from  east  to  west,  on  certain  poles  south  and  north,  ends  and 
terminates  with  the  heaven,  or  extends  likewise  to  thii^ 
below.  For  it  will  not  be  open  to  us  to  invent  here  in  the 
regions  next  us  such  things  aa  they  suppose  in  the  heavens. 
If  therefore  in  these  r^ons  also  this  motion  be  found,  it  will 
appear  that  in  heaven  likewise  it  is,  under  the  conditions  of 
a  common  or  cosmical  nature,  such  as  we  experience  it  First 
then  it  is  plun  that  it  is  not  confined  within  the  limits  of 
heaven.  But  the  demonstrations  and  evidences  on  this  pcunt 
I  have  fully  treated  in  my  "  anticipation"  concerning  the  ebb 
and  flow  of  the  sea';  to  which  men  are  therefore  referred; 
and  taking  this  for  setUed  and  concluded,  I  will  proceed  to  the 
other  motions  of  celestial  bodies.  These  I  hare  sud  are  not 
cosmical,  but  mutual,  or  having  relation  one  to  another.  There 
are  four  kinds  of  motions  visible  in  heavenly  bodies  beudes 
that  which  I  have  called  cosmical,  which  is  the  diurnal  motion 
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by  Bpintia  within  the  tropics.  For  the  stars  either  rise  higher 
nod  again  sink  lower,  so  as  to  he  further  off  and  nearer  the 
earth ;  or  they  turn  and  wind  from  side  to  side  of  the  zodiac, 
running  out  more  to  the  south  or  more  to  the  nortk,  and 
forming  what  they  call  dragons ;  or  they  vary  in  velocity  and 
likewise  in  direction  of  motion  (for  I  put  these  two  together), 
proceeding  sometimes  quicker,  sometimes  slower,  sometimes  in 
progression,  sometimes  in  regresBion,sometimes  likewise  6top|ung 
and  remaining  stationary ;  or  they  are  attached  and  circum- 
scribed at  a  greater  or  less  distance  from  the  sun.  The  causes 
and  natures  of  these  motions  I  will  only  give  in  general  and 
by  heads ;  for  this  the  pkn  of  my  work  here  demands.  But 
to  pave  and  open  the  way  for  this,  I  must  say  without  reserve 
whnt  I  think  with  regard  to  certain  philosophical  doctrines,  as 
well  as  astronomical  hypotheses,  and  likewise  with  regard  to 
the  observations  of  astronomers  in  various  ages,  upon  which 
they  build  their  art ;  all  which  appear  to  me  full  of  error  and 
confusion.  There  are  some  axioms  then,  or  rather  opinions, 
which  being  received  by  philosophers,  transferred  into  as- 
tronomy, and  unhappily  believed,  have  corrupted  the  art. 
Of  these  my  rejection  and  judgment  will  be  simple:  for  I 
have  no  time  to  spend  in  confutations.  The  first  is,  that  all 
tlungs  above  the  moon  inclusive  are  incorruptible,  and  not 
subject  to  new  generations  or  changes  of  any  kind.  Of  this 
I  have  spoken  eUewhere,  as  being  a  superstition  and  a  vaiuty. 
But  it  is  the  fountain  from  which  springs  that  vast  evil,  that 
upon  every  anomaly  astronomers  frame  new  and  (aa  they 
think)  corrected  theories,  and  often  apply  to  things  that  ai'Q 
ae  it  were  fortuitous  causes  eternal  and  invariable.  The 
second  is,  that  the  heaven  (as  conusting  of  a  fifth  essence, 
and  of  no  elementary  snbetance)  admits  not  of  those  turbulent 
actions  of  compresfflon,  relaxation,  repuMon,  submiasion,  and 
the  like,  that  seem  to  be  produced  by  a  certtun  hardness  and 
softness  of  bodies,  which  are  regarded  as  elementary  qualities. 
But  tills  assertion  is  an  insolent  and  licentious  repudiation  of 
fact  and  sense.  For  wherever  a  natural  body  is  placed,  there 
also  is  resistance,  and  thnt  in  proportion  to  the  body.  And 
wherever  there  are  natural  bodies  and  local  motion,  there  is 
either  repulsion,  or  yielding,  or  division ;  for  these  things  above 
mentioned,  namely,  compression,  relaxation,  repulsion,  yield- 
ing, with  many  others,  are  universal  passions  of  matter  every- 
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vfaere.  And  yet  from  this  foontua  has  flowed  that  multiplica- 
tion of  (nrcles  complicated  at  pleaaore,  wliic^  ihej  will  nevN- 
thelesB  liaTe  to  be  bo  ad^ted  to  each  other,  and  to  move 
and  turn  with  such  smoothneBa  and  alifperinesa  one  within  the 
other,  that  there  is  no  ohatruction  at  all,  no  fluctuation ;  all 
whi<^  are  i^unly  fandful,  and  trample  upon  the  nature  of 
things.  The  third  is,  that  all  natural  bo^es  have  thor 
own  proper  motions ;  and  if  any  be  found  to  have  more  than 
one,  that  all  the  rest  come  from  elsewhere,  and  from  Kune 
separate  moving  body.  Than  which  nothing  falser  can  be  de- 
vised, seeing  all  bodies  by  the  manifold  consent  of  things  are 
endued  likewise  with  many  motions,  some  ruling,  some  obeying, 
and  some  also  lying  dormant  unless  exerted ;  and  proper  motions 
of  things  there  are  none,  except  exact  measures  and  modes  of 
common  motions.  Hence  again  has  come  fortii  a  separate  ^trnxvat 
mobile,  and  heavens  above  heavens,  and  a  continnoua  chain 
of  new  structores,  to  meet  the  demands  of  sudi  different  mo- 
tions. The  fourth  is,  that  all  celestial  motions  are  performed  in 
perfect  circles  i  a  thing  very  cumbrous,  which  has  produced 
for  ua  those  prodigies  of  eccentrics  and  epicycles ;  whereas  if 
they  had  consulted  nature,  they  would  have  found  that  while 
motion  orderly  and  uniform  is  in  a  perfect  circle,  motion  of 
derly  but  multiform,  such  as  is  found  in  many  heavenly  bodies, 
is  in  other  lines ;  and  deservedly  does  Gilbert  laugh  at  this, 
saying  that  it  is  not  probable  nature  would  have  formed  wheels 
of  one  or  two  miles  for  instance  in  circuit,  to  carry  a  ball  the 
size  of  a  palm.'  For  it  seems  that  the  body  of  a  planet  is  no 
bigger,  as  compared  with  those  (»rcles  which  they  invent  for  it 
to  move  in.  The  fifth  is,  that  the  stars  are  parts  of  their  own 
orb  fixed  as  it  were  by  a  ntdl.  But  this  is  very  evidentiy  a 
conceit  of  those  who  deal  with  mathematics  not  with  nature, 
and  fixing  all  their  attention  on  the  motion  of  bodies  entirely 
foiget  their  substances.  For  that  fixation  is  a  particular  affection 
of  compact  and  consistent  things,  which  keep  firm  hold  by 
i-eason  of  the  pressure  of  their  parts. .  But  it  is  quite  incon- 
ceivable, if  it  be  transferred  to-eoft  or  liquid  bodies  The  mxth 
is,  that  a  star  is  the  denser  part  of  its  own  orb ;  whereas  the 
eU\n  are  neither  ports,  nor  denser.*  For  they  are  not  h<Hno- 
geneous  with  the  air,  differing  only  in  degree,  but  they  are 
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quite  lieterogeiieoas  and  diSer  in  substance ;  which  substance 
also  is  in  respect  of  density  rarer  and  more  open  dian  the 
ethereal.  There  are  likewise  many  other  opinions  equally 
yam ;  but  these  will  suffice  for  the  present  bunness.  So  much 
then  for  the  doctrines  of  philosophy  oonoeming  celestial  bodies. 
Aa  for  the  hypotheses  of  astronomers,  it  is  useless  to  refute  diem, 
because  they  are  not  themselTes  asserted  as  true,  and  they  may 
be  various  and  contrary  one  to  the  other,  yet  so  as  equally  to 
save  and  adjust  the  phenomena.  Let  it  then  be  arranged,  if 
you  will,  between  [^osophy  and  astronomy,  as  by  a  con- 
venient and  legitimate  compact,  that  astronomy  shall  prefer 
those  hypodiesea  which  are  most  suitable  for  compendiona 
calculation,  philosophy  those  which  approach  nearest  the  troth 
of  nature ;  and  that  the  bypotibeses  of  astronomy  abaH  not 
prejudice  the  truth  of  the  thing,  while  the  decisions  of  j^o- 
•ophy  shall  be  such  as  are  explicable  on  the  phenomena  of 
astronomy.  And  so  much  for  hypotheses.  But  with  respect 
to  astronomical  observations,  which  are  asuduously  accumulated, 
and  are  continually  dropping  like  waters  from  the  heaven,  I 
would  by  all  means  have  men  beware,  lest  .^^p's  pretty  iable 
of  the  fly  that  sate  on  the  pole  of  a  chariot  at  the  Olympic 
races  and  stud  "  what  a  diist  do  I  ruse,"  be  verified  in  them. 
For  so  it  ib  that  Bcaae  small  observation,  and  that  disturbed 
sometjmea  by  the  instrument,  sometimes  by  the  eye,  some- 
times by  the  calculation,  and  which  may  be  owing  to  some  real 
change  in  the  heaven,  nuses  new  heavens  and  new  spheres  and 
circles.  Nor  do  I  say  this  because  I  would  have  any  relaxation 
of  industry  in  observations  and  history,  which  I  say  should  be 
sharpened  and  strengthened  in  all  ways,  but  only  that  prudence 
and  a  perfect  and  settled  maturity  of  judgment  may  be  em- 
ployed in  rejecting  or  altering  hypotheses.  Having  therefore 
now  opened  the  way,  I  will  make  a  few  general  observations  on 
the  motions  theuueives.  I  have  aaid  that  there  are  four  kinds  of 
greater  motions  in  the  heavens.  Motion  in  the  depth  of  heaven, 
upward  or  downward ;  motion  through  the  latitude  of  the  zodiac, 
deviating  to  south  and  north;  motion  in  the  Section  of  the 
zodiac,  quick,  slow,  progressive,  retrograde,  and  stationary ;  and 
motion  of  elongation  from  the  sun.  And  let  no  one  object  that 
this  second  motion  of  latitude,  or  the  dragons,  might  have  been 
referred  to  that  great  cosmical  motion,  being  an  alternate  indi- 
nati(fn  towards  north  and  south ;  iuasmach  as  these  spirals  move 
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in  like  manner  from  tropic  to  tropic ;  only  that  the  coenucnl 
motion  is  apiral  simply,  whereas  the  other  is  likewise  einuoua 
and  with  much  smaller  intervals.  For  this  has  not  escaped  me. 
But  the  fact  is,  that  the  constant  and  perpetual  motion  of  the  son 
in  the  ecliptic  without  latitude  and  dragons,  which  sim  neverthc- 
less  has  a  common  motion  with  the  otJier  planets  in  respect  of 
spirals  between  the  tropics,  forbids  me  to  ^ree  with  this 
opinion.  We  must  therefore  seek  other  sources  both  of  this 
and  of  the  three  other  motions.  Such  are  the  ideas  with  regaid 
to  the  celestial  motions  which  seem  to  me  to  have  least 
inconTenience.  Let  us  see  then  what  they  deny  and  what 
they  afErm.  They  deny  that  the  earth  revolves.  iLhej-daty 
that  there  are  two  motions  in  the  heavenly  bocUes,  one  being 
from  west  to  east;  and  etffirm  a  difference  in  speed,  one  out- 
stripping and  leaving  the  other  behind.  They  dexy  an  oblique 
drcle  with  a  diiferent  position  of  its  poles ;  and  affirm  ajHrals. 
They  deny  a  separate  primum  mobile,  and  carriage  by  force ; 
and  affirm  a  coemioal  consent  as  the  common  bond  of  the  ^stem. 
They  affirm  that  the  diurnal  motion  is  found  not  in  the  heaven 
only ',  but  also  in  the  air,  water,  and  even  the  exterior  of  the 
earth,  in  respect  of  its  vertiuty.  They  affirm  that  this  coemical 
motion  of  flowing  and  rolliug  in  fluids,  becomes  verticity  and 
direction  in  solids,  until  it  passes  into  pure  immobility.  They 
deny  that  the  stars  are  fixed  like  knots  in  a  board.  They  dem/ 
that  eccentrics,  epicydee,  and  such  structures  are  real.  They 
affirm  that  the  magnetic  motion,  or  that  which  brings  bodies 
together,  is  active  in  the  stars,  whereby  fire  evo&esand  nuses  fire. 
They  affirm  that  in  the  planetary  heavens  the  bodies  of  the 
jdanets  move  and  revolve  with  greater  velocity  than  the  rest  of 
thebeavenin  which  they  are  situated,  winch  does  indeed  revolve 
but  more  slowly.  They  affirm  that  from  this  inequality  c<xne 
the  flnctnations,  waves,  and  reciprocations  of  the  planetary 
ether,  and  from  them  a  variety  of  motions.  They  affirm  a  ne. 
cessity  in  the  planets  of  revolving  faster  and  slower,  accord- 
ing as  they  are  ntnated  high  or  low  in  the  heaven,  and  that  by 
consent  of  the  universe.  But  at  the  same  time  they  affirm  a 
dislike  in  the  planets  of  preternatural  velodty  as  well  of  the 
greater  as  of  the  lesser  circle.     They  affirm  a  tendency  to 

'  Motam  diunum  inveniri  bum  ■'■  cob,  sid  tt  in  utrt,  a^is,  tfiai  txfimit  Ibt*, 
qiuad  nrticUaltm.  So  the  Mnlcncc  sUodt  In  lh«  orlglniL  But  It  •ecnH  that  laria 
or  rani  tiinlnlcDt  iron!  bu  drapptd  out.  —  J.  S. 
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follow  the  sun,  by  renson  of  nocdiness  of  natare,  in  the  weaker 
firea  of  Venus  and  Mercury ;  the  rather,  because  Galileo  has 
discovered  certain  small  wandering  stars  attendant  upon  Ju- 
piter. These  then  are  the  things  I  see,  standing  as  I  do  on  the 
threshold  of  natural  history  and  philosophy ;  and  it  may  he  that 
the  deeper  any  man  has  gone  into  natural  history  the  more  he 
will  approve  them.  Nevertheless  I  repeat  once  more  that  I  do 
not  mean  to  bind  myself  io  these ;  for  in  them  as  in  other  things 
I  am  certain  of  my  way,  but  not  cert^n  of  my  position.  Mean- 
while, I  have  introduced  them  by  way  of  interlude,  lest  it  be 
thought  that  It  is  from  vacillation  of  judgment  or  inability  to 
affirm  that  I  prefer  negative  questions.  I  will  preserve  there- 
fore, even  aa  the  heavenly  bodies  themselves  do  (since  it  is  of 
them  I  am  discoursing),  s  variable  constancy. 
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of  tba  miDd,  i*.  42. 
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398. 
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AnUthetanm  anmpla,  L  6B9— 706 1 UL  413. 
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Antonlana  Mul,  iii.  303. 
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368,  269. 
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why,  iiL  498. 
sicallence  of,  iiL  405. 
ef  Solomon,  eiunple*  o^  iii.  448—453  ; 
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well  ntod  by  anciant  diKoreran,  1»,  8.i. 
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lorr,  i».  253—263. 
*  "TFI7  of  knowledge  in,  i*.  430. 
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<:ieMete  poteat,  L  460. 
de  jutilit  nnirenali,  L  SOS— 437. 
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616. 

■t  PeriKBHiB  plaMtamm,  iiL  742, 
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oandt,  ii.  6401  f-  406. 
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Appetite,  the 


bnbbln,!^ 
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epprlitai  and 


liL  70S— 707. 
nngladatio  tuvm,  ii.  384. 
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cootinaA  MiUuu  iqnan,);.  39S, 
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tDTji  o/Hitnt  cram,  iL  230. 


Arnmnt,  in 
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J  t.  610. 
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i.  449. 
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281. 
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doelTimtofae  /■uiorto%yib.SM4.4S4. 
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•,iii.21. 
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o/liiliu,  iiL  43l 
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344. 
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ikm  tneUTlE,  i.  573. 
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logknm  phQoaopbiJi  iinmitclut,  i.  461. 
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amtt,  I  499. 
In  politicii  rectf  oiditui  a  fainilU,  I.  511. 
nora  aninni  racabola  aiorpiiTit,  L  548. 
pnUematnm  examplum  uobile  pmbet,  L 

562. 
iololaianln  ajna,  L  663. 
dietoni    eju,    inbniM    primi    qnudnia 

appelhn  matraa,  pdtt  propriuo  matram 

diiceniaie,  ii. 
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cbaniom,  i.  576. 
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AzIatMt—eomtimud. 
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an  Deal  Tiitulem  babet,  L  741. 
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B  declini 


of  ItltC 


intellacliul,  four  in  namber,  !IL  383.  ^ 
liberal  «beu  ihey  moit  llouriih,  iii.  3i 
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>  ipfOM  of  utora]  hUloiT,  T.  S08. 
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the  Oollu,  iT.  443. 
A«a*olB  Tcnti,  iL  20,  30—33. 
iMMlt,  eaotioil  mi  giving  or    withhotdiag, 


daiiderinm  in 


mibua  cmporibun. 
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pbaA^iiL  716—718. 
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Atoml 

doeiriu  DemoCTiti  da  atomU,  iu.  15. 
•taniu  dnobu  laniibui  acdpitoc,  lA. 

1.  pn  nrponun  Mcdinii  pwtianc 

coDuniDubD  malarin  azlNitloiigi 
•i  qua  tub  >d*pei!tnm  oidil 
(obtiluir,  iiL  IS,  16, 

2.  pro  caiporg  qood  nunc  cuit,  U, 
doctiuut  Haionu  di  laeiia,  UL  I G. 
Bqaalitu   aL   ioBqnalilU 

17—19. 
doctriu  PjtlifgDni,  iii.  18. 
doctrina  Donocriti,  iiL  15 — 18. 
doplei  eat  opinio  da  ktom! 
■deo  MM  poteat,  iii.  18. 
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nacaantai  conccptionia  afomonm, iiL  111. 
Atonle  Theorj  of  Baeom,  L  46. 

at  Demoeiitiu,  t.  419,422, 461,514,  SI«. 
acigiii  of  tlia  doctrina,  it.  320. 
baaad  on  Uia  aaatdBpOoiu,  it.  125 
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d<,  ib. 
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419,  420. 
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Inqoiiy  coBcamiug  the  fint  condition  ef 
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B6S. 
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motn  conunodo,  iL  203,  204. 
nbigerio  tampaiatis  ii.  204 — SOS. 
alimento  idanao,  il  206,  207. 
AtnpUa  eiiua,  quid,  iL  207. 
Atr^T  in  old  ^t,  caaaa  of,  t.  315. 
ABdaali,  •ntiibeta  de,i.  701. 
AndltlonM  admiiudaa  Ariatotetia,  i.  456. 
Audita!  at  • 
40B. 


Annealnm  Jodiri,  gonna  fungi,  ii.  262. 
Aaron  boTMlii,ai>n  of  heat,  iiL  649. 
AuUabriUt  bialona  ceoBcribenda,  L  409. 
Annun,  wiri  nnda   pto  mcnnui  pondernm 
habita.  iL  24«. 
qniboi  in  tocia  repertom,  iL  2,  49. 
tnnamnlatia  ajna  pro  aoipacla  babanda,  iL 

250. 
■ori  csboa  in  pondenmdo  corpora  diTota, 

iii.  693. 
nmini  nedklnale,  ttca    ejoa  form*,  iL 

155. 
potabile,  iL  187. 
Autar  lamqnam  ab  imo  aptal,  iL  28. 
aaaffia  mundi,  iL  30. 
qoalitataa  ai  peculiarca,  iL  33 — 36. 
AnUlorltr  of  two  kinda,  ii.  656. 
ABflwritiM,  not  addncad  bj  Bacon,  wby.  It. 

108. 
Avtlum  in  aeleneoa,  credit  doe  to,  iiL  239; 
AntoUography  qf  Boom,  iii.  508. 
ATaTTOaa,  Ui  doeltim  <f  At  tttmwm  qT  wot- 
far,  iL  236. 

Atm,  plural  ei  aribui  quikm  ax  qoadnipedibua 
lougaTie,  enr,  ii.  128. 

dnntio  Titm,  iL  124-127. 

*alBtia  arinm,  iiL  699,  7U0. 
AvtdUkna  lUerAad  to  oU  auaer  a /ma  ^  mr- 

fortHs,  ii.  336. 
Azioma  eil  Teritatia  portio  aoUda,  iiL  554. 

•xioinataiB  acala,  li.  SBS. 

aiioinala  adhoe  infinna,  i.  159. 

prim*  philoaophiie,  L  341— 543. 

cotponm,  L  230—235. 
Axlomi,  a  r^/lK^  ^  AnHaUtt  cajt^orva,  L 

48. 
Ariitotle'a  two  role)  of,  iiL  236,  239. 
St  pnaent  nntonnd,  it.  49,  50. 
for  tnuiafbtmaiioa  of  bodiea  of  two  kiudt, 

ir.  122—126. 
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I,  MI*  ef,  etpluBcd,  it.  833— SU. 
vunU  Baccbi  intcrpnuu,  i.  533 — 538, 

aiiuiijitmml  ^  U*  irritii^  L  !'•  *•  nil- 

dirMM  iftdOorMp,  I,  i>.  Tiii. 
lit  Mii|in»l|i  to  b  wriTf  <■,  L  Iz- 
i^.  AouV'  MoNoir,  i  ix.  I. 
Ill  elutoa  qTUi  ^.oKk  limgt,  1,  xL 
(u<  q^ljUi  tdttiat,  i  liiL 
(nuuUinu  ofUt  Lati*  woHu,  1.  xit. 
porftnik  ^,  {,  xt.  xxi. 
Dr.  Rawlij'i  bNgnphj  ^  L  S— 18. 
date  o^fwUinfiiM,  i.  3. 
U*  pueutagi,  A 

IW^eDce  in  Fnncf,  L  4. 
kgkl  itDdiM,  L  S.  S. 
oonncctioa  wicb  Euix,  L  6. 
ttnax  of  Qaen  Elizabeth,  L  6,  7. 
nndu  King  Jamo,  L  7. 
offlcM  held  bj,  i.  7,  8, 
■nuriige,  i.  8. 


utiTity,  i.  17. 
dcatb,  L  17,  la 
(pitapb,  i.  18. 
Aif  aKlHod,  L  SI— 61. 

our  bKHtlHlgt  Ufa  aemflat,  L  31. 

kit  imdtitiim  m>v  di^Brinff  jrxan  ordwary 
inJiKlim,  L  22,  S3. 
iUi  Idu  ^coijUaia- n  iff  own  Mfdoif 

of  iadaetion,  L  83. 
tfi  daneleriaa,  L  33,  B4. 

1.  dntaufir  ^  *'<'■''■ 

2.  tmA  modi  oUamable  ly  all 

wittitr  ailirflf  odoE,  ].  2i,  3S. 
Ut  u(ea  ^«sflK«,i.  S5 — 3fi. 
d«irmi  offonu,  L  28—33,  39,  41— tS. 
U^Jjtt  of  appearaitcay  l  33,  34. 
wdod  i/fwcluiim,  I  34—37. 
no/un,  L  38,  39. 
impratiiaail^  </Im  miAod,  L  SB. 
Boatqiitia  BtodificatiiM  if,  L  39 — II. 
awMfial  oianuMr  ^  ii't  pU/attfif,  lit 

owiljw  w'  d<  oMtntt  Mto  rite  t^ibvct, 

L4I. 
(fi  rfuloKAH  aUmito',  L  970—284, 
i.  43— 4S. 


.4«, 
rypUlampiy,!.  46—49. 
rfocMM  o/  (fa  kW,  i.  49—53. 
afmatm  aw(  tjA,  L  63—66. 
W'jCihI  ow^  i.  66,  67. 
fundamnrial  idtat  if  kg  rftem,  L  57—64. 
nly  tatltd  a  itfiliMfuii,  i.  58. 
niiffiemt  mantntmeu  afUa  vntfJapB,  L  64. 
tfM  0/  tu  sttot^  on  ArMattt,  i.  6& 
iuDn  OOBinJ  ifAepUa  of  lift  ht  bid 

Ammfir  UmwiU;  iiL  607—610. 
eaultait  (iivaut  aft  fa  1«  jrnof  lining 

iiL  508. 
Bw  i/unH  ^  Ui  /oSi.  iiL  £09. 

.1  o/U>  IHCitMtHlj  fanvfa^  ik 


i./»i 


1,614. 


■i,iit61l.513. 
o/AriiMli,  iiL 

diu  VRnt/  tfamAorHy  at  a  jnrgw,  ibu 

Bi  a  poliliatl  tamomiil,  ik 

ifofoAiM  fivm  piilatcjiiiad  eoatempara- 

daetriat  ef  UtU,  iiL  66. 
ryetUan  of  dm  lytliigitm,  ib. 
diara^tr  oflia  aga,  L  87. 
lit  apedatiaiu  to*  JVfiOid^  L  84. 
tekriiar  U  tad  a  dim  to  kt^  kit  ^Mm 
anonK.Llo;— lis. 


KkeOir  lie  ^  to  nM  agOBOt  til  im- 

Ooniy  cfAnHtO^  L  372. 
ofiuRDii  i/ Sir  .Alia  Harmkd,  L  373. 
■of  Ma  iidredaetr  if  ■Jutft'm  rm bw, 

i.  ST3. 
kit  t^oHm  to  Ooh'feo,  L  373,  376. 
kit  Ttlatiat  to  tkt  <xaito«fK>niawu  uketl  ef 

MmHiBi  pidMopkr,  L  377, 
Hfiin  o/  Ui  iidtlltcl,  L  387. 
kit  impnialiiwt,  L  419. 
uoysowtoiKiB  vdk  ^vtek  autkort,  i.  449. 
d^tcti  y  iu  Hctiorf  ifealimtali^  ^laifie 

gmviiiet,  iL  333,  334. 
olfca^  (BVW<  to  ArilMlt,  il.  334,  237. 
!>•  M'?,  ii).  S, 

iii  lAoDry  r/MM,  iiL  4a,  4A,  4& 
JUl  tnndunfuv,  iiL  SOB,  309. 

dkii^H  at  it,  iiL  209. 
amtm  nf,  by  Caliridae,  iiL  51S. 
iidtml  in  OiOtr^t  d 
H  GaSlH>\  ib, 
MRvIy  imiXtou  fitaiiba,  iiL  732. 

iiL  625,  536. 
lit  atat  i/ialnmm^,  iiL  716 — 726. 
i^Honiiif  i^liibuoiofKylrr,  iiL  733, 724. 
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■  tniinpetct  doI  b  combatant,  ir.  37*2. 
4ea  not  dildun  the    hmnbleU  labonn 

to  adTuice  hnnuui  intemU,  t.  1. 
fitted  bj  «ip«rini«  of  lightMD  jtktn,  U 

— -    -     ■  ■•  ra^T.  78,79. 


BaoOD,  Bogra,  de^riiie  if  ideU  tottOer  iar- 

rmad/roH  him,  i.  90 ;  ii.  97,  9S. 

JhMK<)rf™nrfJytoiM«»ati,iu.  fi34. 


ilia  of  cijitil  and  alabiater  to 
hand  in  ague*,  iL  360. 
ilnea,  a  181, 192, 1S9, 200. 

■anguinia,  ii,  IS 9. 


BMbaramm  incnruonM  luuid  amplini  nutn- 
•nda.  iii.  S19. 

k,  idTica  of  hii  Jewiih  phjiiuBni, 


BaAati  pamit!,  L  UB, 
BaifaM7,iL468,47S. 
Bansta,  teanh  fir  Nor&-EaH  panagt,  L 


m  of  Iha  Goipel 
to  the  New  Allanl;^  iii.  137—139. 

Bate  nundi  ai  dtninguiibcd  Crom  tnblc,  mu* 
of,  ii.  <07,  408. 

BaAtal  penuu  loDg-liTtd,  t.  279. 

Bariliik  kill!  braipect,  U  64a 
deceit  membln  the,  T.  17. 

Baallliei  bbnh,  L  729. 

BaalMt-naUng^,  propoaed  hittDiy  of,  i.  410. 

Batha  and  ointmeuti,  faiuorj  o^  pnquaad,  it. 


Baj*  of  the  tea,  tidn  in,  r.  ihi. 
Baj  tTM  forbidi  peitileni  ain,  iL  6 
Baak.  aoniB  bicdi  cMt  the,  iL  STB. 
Baara,  their  hybcmation,  iL  638. 


Baastj  and  gnei  fratnni,  help  towacdt,  ii. 
319,  SAO. 
limbi  and  hmd  nuj  ba  mosldad  in  ia- 

■uiiihnei  for  and  agaiuit,  it.  473, 


Bahafionr,  witdam  af;  tnoitif  datpiisd  b; 
leanted  men,  iii.  447. 
not  to  be  too  moch  itndiod,  iiL  446,  447. 
tba  pument  of  tha  mind,  id.  447.    Sat 
Caniigo,  Mannen,  ConTenalioo. 
B^ng  without  »eU-b«ing  it  a  cane,  t.  76.       — 
the  eondiliona  of,  to  ba  con^dered  in  ax 
catvgoiie*  of  polanlialitiei,  t.  2QS — 


giooet  pet^ntara,  iii.  fil9. 
beni  aarn  laniti  diinm,  i.  794,  795. 
ballioe  rai  hitloria  canuribenda,  L  410^ 
bFllarnin  pneteiloa,  L  SOO. 
Jiutmii  bellum  iHpablktB  Mlubria  eierci- 

latio,  L  BOI. 
ballma  clrile  iiutar  cajorii  fehrili«,  ib. 
Bdla,  the   tonad    of^   (nppoaed  to   diwipale 

thunder  and  lightaing,  t.  172. 
BaU-iBBtal,  eompontiou  of,  iiL  S02. 
Bellowi,  campTCWim  of  air  by,  t.  497. 
Bally  ud  memben,  &ble  el,  iT.  286. 
Benadlot,  lome  medicinet  ar^  iL  34G. 
BenadkUo  JodM  el  Iwacharu,  L  79S. 
B«iitalMn,iiL  122,  lilL 
BeraeyntUa,  primaiy  philo*ophf  likened  to, 

iT.  340. 
Bomigaila  af  Capri  imtattrd  iajtetioia  for 

tauuiimiecd  prrparaHoiu,  L  SSi. 
Bwoani,  kU  rtnry  (to  dim  ialf  of  At  nooa 


BeMl-nitt,  a  narcotie,  T.  271. 

chewed  irilh  lime,  iL  G77. 
Bathlgbaai,  atone  at,  given  to  ndlch  cattle,  iL 

592. 
Beioar  iiiim,  t.  264. 

Lotd  Bu»n  not  without  Guth  in,  t.  299. 

oftwokiodi,  iL499. 

lapia  probata  Tiitatii,  it.  156,  191, 
BiagnfilJ,  laloe  of,  iiL  S37, 453. 

dafidencj  in,  iiL  338  ;  it.  807. 

material  nf,  in  biitoij,  T.  21. 

thenieof,T.  56.     Sw  LiTei. 
Blrda  iwifter  than  beaiti,  why,  iL  531. 

pininage  o£    Sta  Plumage. 

ncBller  than  beatta,  whj,  ii.  6'22. 

*     flying   over  Lake  ATcmul, 


lona 


iLE47. 


r  lived  tban  beaat^  why,  t.  239— 


Dger  h 
ail. 

Biidwlttod  men.  It.  495. 
Birth,  caneea  of  awelaralion  o^  iL 

Sw  Acceleiation, 
Bia-wnli,  L  307. 
Blta  of  mad  dofti,  ii.  430. 
BltnmMi,  ii.  590,  b94. 
BiTlom  vita  actio,  it.  689. 
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BbUUtr,  exparinMnl  vitb,  an  tlw 
npaniv,  v.  SS2,  ZSi. 
BD  tliB  coDtndion  of  lir  bj  tlw  cold  of 
nitra,  t.  392. 
nau  *jm  iobot  xrand,  il  64S. 
'"'-""  g  teodi  to  loamitj,  t.  2K, 
Btwrilg  o»d  It  tka  ftwt  of  tlw  bailr  in  th* 

New  Atbotk,  iii.  l&O. 
BkU,  mod*  •!  tbkkaiiiw  crcuiiWa,  1i.  46B. 
BlMd,  how  ta  1m  kept  cool,  T.  288.  389. 
how  midcnd  iDon  Itrin,  t.  390. 
dirt  to  paritj,  t.  296. 
tnmfiuloii  of  tmnmn,  t.  307. 
of  killani  naed  in  cmn  of  eijiipalu,  A 
honoiriagt  o^  hsw  aUiiiKd,  A. 
hMhi  o(  mhMitatM  for,  i.  808. 
BlOOirtoilfc  B  chum  to  Uuch  taiaodingM  the 
now,u.flGS. 


tmbahnlng  d;  iL  588—^90. 


1  of,  iii.  S70. 
whfMnlj  dtMampered,  iii.  S71. 
koowkdn  rNueling  the,  iii  367,  370— 

379. 
At  tthniHElo  of  tha  mind,  iii.  379. 
it*  good  of  four  kindi,  hnlth,  bMDty, 

itKDph,  pIcMDTB,  iii.  979. 
wule  tt,  hj  hot,  ■  nccipt  againit,  iii. 

829.    St*  Coipui. 
Boiling,  iwelling  otdiTcn  gnina  in,  ii,  S21. 


fili  inTentio, 
M,  ii.»aO,  S81. 
in  tha  haut  of  ■  gltg,  iL  G81. 

na,  doctrina  d«  eiampUri  lii 

boDi,  1716,716. 
atim  ejui  duplex,  ' 


3.  Bonam  cummDnionia,  quindo  re* 

art  par*  totioi  ■liciijui  nuijori*. 

Hnc  diatinelii)  impoiuit  fioeoi  contro- 

1.  D«  vitA  contfiDplMTAactiTeprBh 

ferandi,  L  718. 
Z  Ds  fcalicitatB,  on  in  nrtnte,  ant 

in  tslnptxe  pontnda,  i.  718. 

3.  Utnim  fcelidtu  in  ii*,  quK  in 

poteatate  DO«Irji,ponmda,L  7^0. 

4.  Qa5d  philoaophia  mm  eit  proFet- 

■orimn  lita  gsoiu,  L  730,7:21. 
fi.  An  K*  cinlu  ■  philoaophii  ri- 
luid>,L721. 
Bonnm  IndiTiduals  ptrtitnr  in, 

1.  Banuni  aclinini,  i,  723— 72*. 

2.  Bonum  p.i«nvuin,  quod  itl  per- 


&«itiD  boni  quid  ait,  L  72S. 


puto*  hihat,  I  78G,  737. 

1.  7S0,  731. 
%  Da  offidii  ■pednlibaa  at  leapec- 

tiTi*,et  da  offldia  nntnii,  i. 

727—730.    auOtai. 
eonaidaratiiKi*  ■ODeanisg  tho  radiog 
of,  iiL  iU. 


iii.  410. 
^K«pt*af  Mntita  «nd  diwctiiw  WW  I  m 

fbr  •dnDctmant  of  kanriab  two  thing* 
reqmied,  It.  28S. 

1.  Libruiee,  i^ 

2.  New  edition*,  A. 

a  heraldry  of  pnoodeno  amopg,  It.  310. 
(«M,  ab  alto  *piiat,  iL  38. 


qiiatilatca  ri  peculiaraa,  ii.  33 — 3S. 
altemtione*  «ju  enra  Ambo  aigna  h^eait 
et  nntanun,  ii.  S3L    &*  North  wind. 
BoTgla  di  Qillonun  in  It  " 


Boi,  bRTii  ari,  iL  123^ 

bove*  ex  paaeni*  itoTi*  no***  frtmn  Rci> 
pera,  iL  303: 
BoMMiUh,  a,  ttaify,  I  930. 
Bonnll,aicTin.,aiAirfiaq/'Saeiiii*i  »■■•• 

BT^  ajltr  kit  <&ad,  iii.  3—8. 
Botuie  gardetti,  ir.  287. 
BonilM,  M..  kit  ihtiim  ef  -  (Eavrtt  Pkilo- 


Bomla,  oSce*  of  the  principal,  t.  293, 
Bovt,  power  of  the  Tu  Aiah,  iL  564. 
Brwaleti  Gt  to  combrt  the  ipirii*,  ii.  661. 


other  kind*  of,  iL  661 
Bnlnl  taken  in  wine  incnithai  the  meaBrr, 
iLG64. 
abode  of  the  Tilal  ipirita,  t.  323. 
Bmioh  planted  will  grow  if  baAed,  olhvwiae 

not,  wh7,  iL  642. 
Bread  in  tbe  oren,  ewFlliDS  af,  T.  366, 
BcMth  an  glH,  &c  iL  377,  378. 
of  life,  what,  a.  S97. 
of  man,  oSmdTe  daring  Boath  wiDd,T.  166. 
BrightneM,  to  ^mdac^  iii.  34a 
Britain,  tbe  anoent  moOur  name  of  tha  ialand. 

It.  306. 
Biltiah  AiMoi«tlim,  tfHtm 


Brittah  Chaniul,  tide*  in,T.  452,  46a. 
Briia,  Tenia*  fnter  ttopieoi,  iL  26,  27. 
BtIm,  a  tnpieal  wind,  T.  147,  148, 
blow*  northaatt,  *.  149. 
nnder  th*  equinoctial,  iL  473. 
BrniM,  evelling  of,  rednoed  by  applying  ■  cold 
Dielallic  bod>,  whj,  iL  636. 
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BratM,  tTieir  rriTi,  It.  S9T. 

■  cotpnml  iiibituice  eomponndrd  af  ihi 

lAtnni  of  kir  lud  Same,  i«.  i9H. 
wlij  vonlilpiMd  bj  tba  EgTptiani,  it. 
409. 
BntL  •olertis  eonnn,  I  293. 
niiBB  qtutln,  i.  604—607. 
in  trmplii  JEgjpuawa.  cur,  ill.  608. 
■rata*  iMOttt,  hit  mattoct  on  hit  am*,  *. 


Ml  Hidery  afSailmd,  i.  S08. 


BnrpmUtt  Prindpfi  Aanrionmili  inteifectorii 

patiBDlu,  i.  GS2. 
SsTgnndj,  Dnka  D^  Horjr  of  the  umoniico- 

mcnt  of  hit  death,  iL  667. 
BnrbOi  in  ncth,  ii.  i66~4ii. 

expertmtntt  with  frniti,  ii.  467. 
with  bear  uid  finrgar,  A. 
with  precioni  itonei  to  mlon  tha 

BnnlAg  gUuBa,  to  nuhs,  iii,  StS. 
Boom  mot  familiar  wiO,  i.  253. 

icfiiiion  o(  ii.  31S. 

atin,  ioitaimt  of,  *.  317. 

M  t«MJdt«t«d  bj  wwmtfi,  ii,  177; 


CMntt  rf  knowledge.  It.  497. 
CwlMtia.      VrJt  C<El(«Ua. 
OMmaotuii  hiitoria  conKtibenda,  i.  410. 
teilmoniw,  antithcta  di  eit,  i.  701. 
mwljiinm.  Ut  tiuorj  oftida,  iiL  39,  40,  43. 
C«nr,  Anputni,  "  Fiandite  "  at  hk  denlb, 
L  771  i  T.  58. 
hit  euthauaiia,  ill.  375. 
Ommt,  JnUu,  i.  438. 

U  Alaiuidria,  hit  nulbod  tit  obtaining 

fnah  water  on  lie  aaa  ihon,  iL  339. 
httec  to  Oroiot  and  Balbtia,  ii.  389. 
bit  power  ot  diclatioD  lo  fit*  Kcretttie*, 

IT.  374. 
when  tba  atuHi  wan  not  ^ToniaUe,  t. 

68, 
•taiidoiied  a  a-ri  Ufa  for  a  miliUrj,  »hj, 

T.65. 
hit  biendt,  t,  66. 
Ut  ■mbitioD,  t.  60,  70. 
■n  azimida  of  Icaniins  onnblnad  with 

militU7  azcellann,  iJL  269,  307. 
kit  book  of  Apophthagiu,  iiL  311;  It.SH. 

Ub  ConUJUDtVKi,  >t. 

bia  Da  Asalogil,  L  476,  653  ;  ilL  311  ; 
iT.  441. 

UiAoti-Cato.  1.476;  iiL  311. 

oompotatioD  of  the  year  refomud  by  hini,iA. 

hia  remarkabla  ipHchea,  JiL  312. 

exEmplnm  conjuactionii  lirtntia  nililaria 
et  literarita,  L  476 — 17& 
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opifida  ejai    in    operibM    htunanii,    L 

353—357. 
artificialii,  L  S56L 
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good,   impoiUnM  n^    t.   53^      S—    Bc- 


Ouplam  iMt,  vbctku  it  abbt  ud  flan,  It. 

261  J  T.  157. 
Oaiiriuia  Hue,  umm  floxmn  ■qauvm  Inbct, 
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CuMndnm,  dietsn  Aluiadri  ml,  u  171. 
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OMtM  mnd  Pollni,  the  matcora,  (igni  at  HcnD, 
T.  191. 
tt  PsUdi,  algn*  toopcMiti*,  Ii.  69. 
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r,  if.  208. 
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CanM,  tlia  fama\,  iii  239. 
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Calaatial  hlanrchr,  degm  of  tbe,  iiL  296. 
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fill;  £17—550. 
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—fill. 
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what  of  the  Man, 


inkntellai  ether,  i.  £31 
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bcaiau,  T.  6ST.  mt  CoImU*, 
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dna  TIB  ad  inTanlendun  Taciulcm,!,  159. 
GaUlatj  ol  dinction,  what,  iJL  235. 
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385. 
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iT.  409. 
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733,734. 
min,  i,  652,  658. 
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tba  Now  Athnti^  ui.  154, 155. 
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T«a,  qnid,  i.  743. 
Chaiit;  tba  bond  of  perfactini,  wb;,  i.  39. 
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wlain  cbjr,  It.  237. 


tBTit,  Indindnala  dtpreaiit,  L  717. 
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tbuanca  ottrw  knowladga,  iiL  2S1. 
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CbiyMgmiu,  VniuUk,  em  da  MeIh^  iit.  40. 
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Olfbnk  mililaul,  ita  di&ennt  atatco,  ir.  313. 


i.  490. 


r.  IIS. 
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ChTBlea,  L  4SS,  457. 

biatoria  d^rniea  oooacribanda^  I.  407. 
~       -It*,  I  4S7;  iiL  582,  685. 

quoted,  L  446,  462,  463,  490,  491, 
511,  567,  568,530,  581,  634,  641, 
673,  677,  666,707,  730,  727,  740, 
746,  747.  750,  755,  769.  776,  779, 
703,  7B4,  7B9,  790,  801 ;  iiL  531. 
biacomplaint  of  thaidioolof  Soent«a,iii. 

238. 
•  mning  to  tiio  imHlule,  iii,  273: 
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fHAti  ipplM,  to  ripen,  i(.  416. 
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QphtTt,  muT  kindi,  and  ntililf  at,  iir.  402. 

BUjkiudiof,  iT.444. 

answ  D»lhiidpn>pe«cd,  ir.  44fi,  41fi. 

an  of  dieiplienng,  it.  44G. 
CSpbim,  MiDm  gtncn  st  uempla,  L  667 — 662. 
CbM,  vbynudaiiiMroffiailqinUiiT.  381. 
Orals  huning,iii,  228, 
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_  .  ifl.  448. 
difficult  D^  A. 

tbrea  diTiiimi  of,  iii.  44S',  t.  32, 
1.  CoBTsnatioD,  t.  82^34. 
IL  NagotUtion,  t.  56— 7S. 
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T.  36—67. 
eumpte*  bom    the  ProicrlM   of 
Solomon,  t.  S7— S6. 
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tuiw,  I.  57—71 
a.    loiDinaiy  piecapb    aonoainiiig, 

knowledga  of  othen.T.  69—6*. 
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71. 
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78,79. 
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88—109. 
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aloqnandam  caipatat,  L  671 
CI«p«7dM,  ilL  116. 
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abla  ilDdy,  iii  253. 
ClOIld*,  propoKd  htitoiy  o^  it,  265. 
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161. 
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32—34. 
CtdMtii  Uanutihlft,  L  464. 
OMlMtJnai  biitoil*,  iiL  734— 768. 
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bodi*a,a. 
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S53. 
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238,239. 
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glaM,  it.  418. 
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398. 
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amUt 

ulla 
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i.491. 
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e  of  theii 
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built,  iL  603,  £04. 
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root!,  ii.  504. 
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Lii  cddcIduou  mprctinf   nallsr  canu 

ncuni  ta  that  d  ilic  priipiiin  wudom, 


T.  «20. 

philoKipIiut  thu  ulonlii,  L  SB9,  570. 
Tuktu  impta,  mcin  pnem,  ii.  86, 
doctriu  da  Uetaim,  iiL  15,  82,  737. 
cBm  HtfODU  Bantiali,  iiL  17. 
•"'-  PjthannB,  liL  16. 

betis  docliiiw  da  limnu. 


IS. 


jooptcT  doctrinam,  Htgu  at  PantatUni 


Atlik  at  Batbui,  nun  Ariatolilia  et  Plato, 

pbUowphiam  ejni  peanundeden,  iiL 
•d  priacaia  atpieatiam  {cainiii  aecadit, 

iiL  Ua 
doMrina  da  Tamo  coacenato,  iiL  IIS. 
Dm  infUicilet  philoiopbatiu,  iii  S3T> 
cam  AriaMila  coinpaiatiii,  iii.  570. 
aector  mnndi  boiiai,  iiL  733. 
da  tacoD,  iii.  741. 
tiraa  liciu  mallitai,  in.  7Sfi. 
DtBLonitrttloua,   quatnoi  Mmm  gancra,  L 
64S. 
b  Drbnn,  A, 
IlHBOBttratlaaa,  Ticiou,  iLa  ttroufbdd*  it 
idol.,  IT.  7a 
«oniii(  of  four  paila,  «acb  lanlt},  &. 
diitributioDi  of  tbem  daficient,  iii.  997. 
•feorfawfcind^iiLS97i  ir.  iSi. 
by  inmediiW  copaeot,  tb, 
1^  iBdoctioD,  ib, 
bj  irllogiiai,  A. 
bj  dcmoiuiratioo  in  drela,  &. 
SnuatbMaa,   auvei  ol,  to 


273. 


Ii  ta  tba  Albeniaiu,  ii 


S7a. 


wateF^rinkar,  iii  4dS. 
qoDttd,  i.  3M  ;  i*.  464,  488. 
JJEadimi  nundeu,  L  441. 
da  OHMflOa  ioia  ad  AtbanknM,  1- MS. 
ciiMDa.i.  6Sa,BBl. 

'-      -,MfNldiB,u,4a 

Ii«,  i.  S31  i  iiL  >S7. 
Dmm  ud  Ban,  bklon  oC  t.  SS9,  400. 

anfr«fe,tt.!I39— S40. 

«tB«rAta,iLS2». 

tomUUem  aad  wraaj— arf  </"  Oa  Utt,  JL 
3SS,  240. 

tba  baai  otnatnnl  phOoaophT,  t.  SSS. 
Dnd«tBuimMmia,ii.241— SOSioLCM. 
~     •ttuaatariia.hialariadaat.iLMl— Md. 

tabaln  deniitMilk  ii.  34S,  346. 

■artkn  (em>  fa^arfatfu^  iL  3U. 

Mna  ajoi  m  pnAmda  tura,  iL  349l 

Kala  ooaeanadtoia,  iL  248,  249: 

don  ma  az  McgamiA  d»H,  iL  Silt. 

Htnnq«  cm  mnl 
ani«anb«b«t,«^ 


calidi  et  frigidi,  it. 
Archiraadia  a^n**!  f^  >^ 
DibO  aoro  pmdaotiu,  )i>  SSI. 
plwabom  et  Ml*  «l  poute*  a««iV  A. 
nnmbiata  «t  diMUUtv,  iL  352,  SUl 
pDaamaliconun,  iL  354 — S5S. 
Dao^tj  of  Kattar,  biatccr  «t,  ▼-  339, 400. 


biblaDfdaiuitiei,T,  341,342. 

of  tba  iotcrior  of  lb  (wth,  t.  344. 

aonna  of,  iD  tha  deptb  of  tlta  «n^  T.  S4fiL 

imgnUiitiM  in  tba  icila  at,  A. 

hardiwu  do  laal  a(*.  848. 

bai  a  mat  ^nemaiit  vi(b  wog^t,  A 

abo  witb  tba  ilo*  nceptioo  and  Ian  af 

b«^•t. 
ttfrn*  of  Alchimadca,  wbal,  iL 
aothlag  baaTiar  thu  gold,  t.  547. 
lead  grawa  In  weuht,  A 
powdmd  w  diiUUad,  t.  347— S49. 
'    is  bodiaa,  T.  549—354. 


ilanBaBl,iL  S98L 

S«  Ottolo  Bcvia,  libnm  Jaeoli  I.  Is 

727.  728. 

Depneiatim  in  tba  prka  of  Tiitna,  *.  07. 
De  Prinstidli  atqu  Origialbu,  iiL  65;  t, 

4SI— 49S.    JiwCnpido. 
OarbTaUra,    tsTcnu  in.  Iron  wUck    wind 

iuDca,  *.  161. 
DMtriptleffiobl  laMlnrtMiHi.iJL  737—768. 
prtfiia,  iiL  715 — 726. 
trandation,  <r.  508—544 
-  -    "IL  715. 
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qiiritiun  nni  fbrtain,  it. 
palrueni,  i& 
qnibu  aodia  pr<iliibfii(U,ii.  ttS- 


IIS. 


lis,  119. 

EBtunii  tre*  ictioiiM,  tl.  119 — 191. 

1.  Mtanutia  hnmidi  in  ■piritam,  ii. 

119,  laa 
1L  Bxilw  lot  trolatio    nailQM,  ii. 

120. 
I,  cmtnctia  Gorpuit  auHonun,  JL 
ISO,  ISI. 
■isMtiM,  th*  came  al,  h.  231  ;  v.  S20. 
■a  gnin,  t.  328. 
fniJth  ftc,  T,  3S0,  381. 

nlioii,  T.  230,  231. 
tbna  aetiou  of: 

1.  attcDuatioD  of  moutDn  into  ipirit, 

T.  231,  232. 

2.  MOipa  at  tlw  opirit,  t.  232. 

t.  contnctiim  of  tha  gnaaor  pub, 
T.  23%  233. 
wimglit  by  bi 


r.227. 


T.  327,  228. 
"  1,228—230. 
i,or  book*  tobe  wrillan.  It, 


DlW,  ttwuT  oC  iL  374. 

lintf  t/Panaiau,  i.  35S. 
morning,  ama  of^  v.  38fi. 
IMMta,  ii.  194—196. 

qoB  ad  nlui  li>D)(>iHD  prodaat, 
154. 
XHkffSTU,  hii  WTing 

Neptaoo,  iii.  »£. 
DialMtlM  Kitiitiu  n 
ipulilii  ad  ptipcil 
■oBco^tUMmvaiiaidiiinihiUik  G17 — 

619, 
utdnetioiMni  pnporait  TitioHiB,  L  630,  6S 1 . 


U4. 

of  womm  wfih  tUU,  ito  a£bda  w,Die 

ehiU,  a  664. 
md  rcgimni,  (Acta  o^  dd  the  mind,  jif. 

se9. 

nwn  tbaa  nadidnn,  promote  longeritj, 
1)4. 

1  mi 

imhm 


647. 

Hon,!.  817,  SIB. 
.  waak,  bow  comlarted, 
I>iKarti  of  bivi,  rnlei  for,  t.  1 OO, 
DilAtBtio  eofpuiOB,  il  259—386. 
iL  259, 260. 

DOTi,U. 

ii.26S. 


3S1. 


101. 


por  igaem  at  nionm  Bittmnn,  ii.  260 — 
271. 

iL  273—275.  °^ 

per  nmiiiioiMm  frigocif,  iL  375,  376. 
p«  calonm  potantjalew,  lin  pet  epiritai 

anzOian*  alteriu  corporia,  EL  37^  277. 
per  ItbenliDDem  01111111110  nuomn,  ii  278 

—280. 


Dui«a.iL  281-283. 
a  nolentil  enaml,  iL  383,  284. 
per  dwwerrationam,  ii.  385. 
qua  paendchJilatatio,  iL  2B5,  SOI. 
latatioojo  DOTMii,  iL  SOI. 
liet,  T.  S54— 381. 
of  iiutaiicei^  ii.  355. 
bj  nmple  intncoiitiaD  or  admiaaioD  of  ■ 

new  bodj,  il  S55— 367. 
a  paendo-raiefiiatioD,  t.  S£7. 
bjthanadnqiititupaiidiiigitiel^T.  367 


-370. 

by  nniwion  of  cold,  t.  S70. 
}tj  potenlial  beat,  or  the  uxitiaiT  iptritf 

ot  aDather  bod;,  t.  370—373. 
brlibecatioB  of  thrir  apirila,  1.  372 — 375. 
bf  the  embiaoa  and  meeting  of  a  tiiuMj 

M.J,  ».  W5,  376. 
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INDEX  TO  THE 


-„      I,  d«  fcititodiiw,  L  721. 
kpapktlMgim  Aleiudri,  i.  473. 
■tmigtb  of  miiid  not  ta  abMainingt  but  in 

XMUDillR,  T.  10. 

DloiiTtlu  tha  ireopaglta,  vitian  cf,  i.  Gi6. 

U^jn^Ua  of,  txpluDtd,  It,  332— SS5. 

iibaU  «jni  iDtcrpnaiu,  i.  &iS — SU. 
IHnstiim,  cni*iiit7  and  libwtj  a/i  what,  iiL 


frwing  the  dinctioo,  i 


OOMTd,  Mil  0>th«  hunDDJ, 

iie  mrtbod  of,  or  oiidcai  of  tniu- 
niisloD,  It.  US—iH.     3-  Logic 
Kieenrj,  ut  ot,  okj  adnnee  ■*  ducoTarica 
admxa.  It.  Hi. 
iiManrut,  which  ccnld  not  hiTO  hata 
preco(KeiTrd,g{»iwwhapt,i>.  S9.1DI, 
ot  ordDosce,  It.  99. 
ariilk,iilL 

of  tho  migiMl,  IT.  10& 
of  printlDg,  A. 

of   mind    br    bodj  and  bodj  hj 
mind,  a   tnmcli  of  bnmwi  phl- 
loiaphT,  iii.  367. 
eim  o(.  iii.  S76. 


incmblo  thrangfa  Igno- 


infiectioai,  eUMi6citiDii  oi;  ii  439, 
■wh  u  Tifide  in  (ha  nririu,  &. 
•nch  u  bunt  the  bnato,  A. 
nch  u  coma  {orth  to  tb*  ikbi,  A. 
inch  u  midfl  in  tha  hununui,  ii. 

SinliiinlatiaiL,  impalk;  o<;  iii  467. 

Pcmipey,  aa  siample  ft,  &, 

the  ut  pf,  T.  69,  70. 

■ntiihaaet  for  and  ag^nil,  it.  48A, 
DiHlBUilatto  parieubaa,  i.  783,  7S3. 

aniithal*  de  at,  L  700. 
DiwoltttieB  of  bodiei,  aatei  bj  tha  woiking* 
<tf  the  ifHrit  within  tbam,  r.  S24. 

antidote  to,  twofold,  ii. 

1.  dcae  cnnGncment  of  Ihs  ifHril,  ■> 

in  hard  bodieif 

2,  Toloniary  dalanticn,  ai  in   eiij 

bodiei, 
Diit«inp«n  of  teaimng,  iii.  282—290. 
DUUU^  pondacatio  diMQktonm,  ii.  3£3, 


b  doK,  ii.  3S3  i : 


.420. 

.41& 


bj  gnTitr,  *. 

dOaiation  of  bodiei  b;,  r.  S6G — 370i 

two  klodi  ol,  T.  S6ti,  367. 

natnn  at  t.  367,  368,  3S7. 

■    r.  3£B.3G9. 


271— 27S. 

1,  u.  -ii-i. 
MCun,iL372,27S,291, 

a,  iL  373,  374. 
diilillalio  daiua,  L  6,  33. 
DiatnioA  bodlM,  their  weighty  t.  UO,  331. 
Ugnal  motion,  not  oonfiud  to  tb«  limiti  of 
the  beaTBi,  t.  449. 
eipluiu  that  of   the    tide*,   t.  44»— 

451. 
thowD  in  the  beanolr  bodiei,  r.  4ML 
in  the  lower  eraneti,  iL 


(uth,T.4£8. 
at  tha  itaiij  hnTCD,  T.  353.     St  Mo- 

Dinnuii  motoc,  mo  propiid  eaUitii,  led  plant 

connicoi,  iL  £3, 
flnxoi  M  t^nxoa  man*  dimnoi  eipliat, 

iL53,&4. 
in  o^eUibua  miDifnto,  iiL  53. 
in  conwtii  hnmilioiibni,  iiL  £3,  £4. 
in  Tontii  tropicia,  IiL  54. 
in  Tentii  et  nabibu  apod  noi,  ii. 

61. 
eaU  ilelUU,  iii.  771.      FM>  Uotm. 
'     Ami,  t»o  kioda  e<  iii.  380 1  It.  S». 
artifidal,  of  which  tito  Idsdi,  tv. 


DBtoial.  irf  which   two  kind^  Tia. 
primitiTa  ;  bj  inflmum,  A. 
Cbaldnm  aitmlogr,  an  eianpla  of  the 

aipeiimeDtal  kind,  2. 
hiitorj  of,  not  to  lie  qnite  ignntvd,  ir. 

296. 
propoaed  biatory  of,  iT.  2fi9. 
UTlsaUininm  natnnllnn  hiatoria  eonioi- 
banda,  i.  409. 


DiTiig-ball.  ir.  234  ;  t.  394. 


tha  beat  form  of  writing  on,  iiL  487. 
finii  biauchea  of,  iii.  488. 
matta  of,  not  deliaan^  UL  490. 
will  not  aup^y  philMojibjt,  t.  1 1 7. 
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Oifinit; — oDniiiiiHd. 

appoution  ilrDm  1^^  to  Qi 

pby,  iii.  499. 
toipind.  It.  3M  ;  T.  111. 

diviiw  tnlimonj  la 

lidge,iiL  295—301. 
UtUoiu  of  knoirledgct,  ihould  b*  fix  dii- 

tioetion,  sot  Hpuntian,  1*.  S7I> 
of  the  Ki«KH,  ir.  275— 3B1. 
Divitla,  utilhau  de  ci^  i  691. 
Doetriiu  hanuDK,  diriiin  ejtii  triplas  In  Iii*- 


oMin,  i.  494  i  iii.  727. 
Tm  delHtationil 

ml  oriMnuati  petila,'iiL  594. 
bOT  docuiiianim  peiiodi,  L  1S6;  iii. 
VHt  SdentU,  PhiloM^hn. 
B^,  bDir  to  luka  little,  IL  46S,  159, 
koova  tha  dog-killu',  ij.  666. 
odI;  dalightt  mfatidDdoiui,  iL  611. 
Bite 
SepBU,  diSar  baa  prabltnu,  how,  {t.  i 
Dolarnni  hittoria  cotucribendk,  L  40% 
DomltiaB,  dmuD  a(  iii  303. 

•onminm  qni,  L  471. 
Dtttnli,  otcfaing  of,  ii.  438. 
Donbta,  two  toru  lO,  iii.  364. 

1.  PuticuUr.a. 

2.  Total,  r5. 
ezcellmt  du  of  a  ngiitiy  of,  iii, 

r.  M7. 


.    .16fi. 

n  utnnomii,  iii.  77S,  779. 
SngoiM,  IT.  S4B. 

in  MtTODamj,  t.  555,  557, 
DruMtlo  poMj,  i>.  316. 
Pnanu,  pmeDicd  b;  potfiimai,  ii,  650, 

uf  Liird  Bacon  bafbn  hit  &tliM^  daalli, 
iL  666, 

cipoiitioD  of,  iU.  S68. 

biitoiT  0^  not  to  b«  qnila  iniatvd,  iv.  996. 

■rt  of  inteipnting,  It.  877^ 
Dnbbd,  Uf  tiferimmtliimpnditamg  catd,  i.  638 . 
Dr«gl  of  haven,  T.  535. 
DruIJa  condodTc  to  longaritj,  T,  393, 

to  pRTont  tcrimanj  in,  iL 

nair  onri  niggeitod,  iA. 

mited  to  longBTit  J,  t.  303. 
a  raloniliTa  nompt  for,  iiL  838.    5m 
MKMnttioQ  rfDtiuki, 


Ih^pls^bM  in  tha  Cumrio,  n.  299  ;  sL 

856. 
Drniu,  nngiDg  into,  ii  432. 
DmnlwnnaM,  iL  571,  £73. 

■perm  of  dnmkan  mon  rafroitfiil,  whj. 


ddnnooa  duing.  eaniaa  o^  iL  572. 
win*,  when  injnricai,  irhan  not,  ii.  573. 
dMIh  &ODI,  ii  312. 
OrynaH,  produced  fa;  ouiaion  of  the  quiit, 

Dnalltn,  UL  73. 

Dnalitj  <f  at  Kud.  a  Axbim  iommd  Ey 

Batatfront  ZVlnou,  iii.  77, 
Od  SMtM  do  Pumaitii,  i.  449. 
DvUtandi  yi»  madia,  L  463. 
Snhlina,  niM  like  x  pctleet  inbj  than  a  ipincl. 


11340. 


ii4ea 


Dimi  SMtna,  bailed  aliTo,  t.  317. 

Tinu  wpultni,  ii  209. 
DsTabilia  dao  innl,  dnimn  et  ojeotam,  ii 

113. 
IhmbIll«DatQn,iilOa,  110-114. 

1,  In  caiporibniinaniniatii^ii.  110 — 112. 

2.  Id  TegeUhilibu,  ii.  113—114. 
DanUaand  nnn-danbtebodiee,  the  nature  of, 

T.  220,  222-39*. 

malali  and  ninenl  matlan,  T.  223, 
ratable  mattera,  & 
animal  matter*,  A. 
and  tianilloiy  bodie*,  inqairf  oanccm- 
ing,  T,  209. 
Dnntia  Tantonim,  ii.  52. 
Doiatloil  of  life,  proTinonal  rnlei  uneaniing, 

T.  330—335.    5h  Longeritr- 
Sni^  hrlpa  frnitfnlneea  DTlnea,  hoar,  iL  546. 
Dntanmna,  a  certain,  ht>  thMr;  «[  making 

gold,  ii,  440, 
Dtttr,  iii  428. 

analogy  betwaan  Tinne  and,  A> 
comnion  and  ipacial,  i6. 
donbtfnl  aa»  of,  iii  4S1. 
of  a  king,  Iii.  439. 
relating  to  prdeMioni,  ill.  480. 
relaliTe,  iiL  431. 


T  Of  ■  King)  King  Jamea'a  tnatiio,  t.  16. 


Bagla,  rmewi  bii  beak,  ii  61 


(otBtien  of  ibe,  an  ubitrarjr 

IT.  212  ;  T.  450,553. 
a  magnet  according  to  Oiibert,  t,  454. 

iDcmtatioai  of,  directed  lomida  the 

polea,  wh  J,  *.  455. 
(roetbai  a  magnet,  t.  455. 
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INDEX  TO  THB 


tbi  fnOBMcnblB  ckaogn  oa  lU  iBifiKa, 

how  br  mbjeet  to  chuig^  t.  535—^27. 
iUeV  mat  Bpoa  Ai  lir,  t.  136. 
«w  igntniMa  rf  tbi  intoitr,  r.  A25. 
all  inn  111  linn  frtn  it  Mapt  <«  tbi*  lida 

«ftb*baT(n,T.<M. 
the  orlffanl  wua  of  cold,  *.  581.    Sm 

RMUion,  T«n. 

BufblLUkM,   biitorj  <4  pertarlatlMU   uid 

nitbqmbw  DNdid,  it.  366. 
B  iwcilips  of  ik»  Mitta,  T.  S59,  SS6. 
in  HnafMifaii^  A, 

do  net  riM  fron  >nj  gnu  dostb,  v.  4BB. 
tba  nrntrr  may  be  companik  to  cobuu, 

wEicb  happan  but  MidoBi,  •& 
iMt  wtad  hlowi  amliDoallj  in  tba  tiopioi, 

r.  147. 
and  in  Bnnp««ll  ■■>■,  H. 
in  Ennpe^  and  Uti^,  *rbj,  t.  147, 

157, 4fil. 
whether  eoDcomnt  with  tho  motioD  of 

tbt  hnrau,*.  148. 

1  iHTunliiig  V>  the  pnTirb, 


IM. 


r.  1S7. 


drj,  biting,  ud  diatnictiTO, 
bad  forngrlBtion,  it. 
Ttiible  thiiwi  M«m  Urger  in,  tE.     &e 
Euiu,  Windi. 
BbrtotM  ialcTt  nntm  rabitun,  iL  304. 
^'— '— '■  OhiiftianK  unditioiKoi  ratuenatit, 
i.  169. 
nnilu  ecclniK,  L  8B4. 
Xeoleaiaatiaal  Uateir,  iii  399,  UO ;  it.  293, 
SOI,  S]a,3I3. 


dlTll 


ilMI. 


XebOiWibof Pu,iT.SI9,336.  KMrnijociu 
d«Cic«rai»,i4SI.  JlNSoundi^iifloctiiniiai: 

itna,iii.758iT.  61i. 

Li  njnntaria,  ii.  171. 
ion  of  jonth,  not  a  bimb  nnplojinent, 
iii.  37  S. 
a  matta'  of  imall  honcnit,  iii  316. 
giDue  of  noiation,  part  of,  iiL  379, 
rennd  bjr  tbe  JoRuii,iii.  277. 
callniait,  Jhr  tigii  and  ymmg  men,  prr/ir- 

aih  la  frfaoAi,  iii.  41S. 
aHegiala,  tba  bci^  ii.  495. 
coDMilt  tlw  acbooli  of  tha  Jeanila,  It.  494, 
IfgifOohmiti,imke/at1ay,i.  459. 
npcrinaDt  with  ilau  tgg,  it.  209,  S34L 
BBnad  to  MoDt,  iL  37G  -,  t.  890. 
laid  bf  Nox,&in  whick  Coud  wai  bom, 

*.  461,  4fi3,  463. 
tvtmof^r,  eotlaliom  tf  fomgtt  nrioAiH 
(a,  iii.  19. 


iKsattoi,  lu  6oot  qiOti,  t.  95. 
Igjrpt,  no  tain  in,  wbj,  n.  687. 

nwda  of  daiifjipg  water,  ii.  688. 
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alandaid  or  tniling,  A.    5h  Frniti, 
Oertniiution,  Onftiog,  Tnt, 
Oarilo,  to  ^cpua,  iJL  828. 
Qurnlltr.  T.  Bl,  iS. 
Qandia  manw  Titam  ahhratknt,  iL  171. 

ingenta  azanimant,  iL  204. 
Sain,  effeeldl  Bju,  iL  2S4.      Vidt  Fligoa. 
Swuna  Mania,  adugiom  da,  L  67B. 

Dwnda,  iL  156. 
hiatoria  gemnLirani  onucritMnda,  L  407. 
gasiout  Kicci  rupinm,  iL  263. 
Omu,  pnpoaed  bitloij  vt,  ii.  267. 
the  jdca  of  nicki,  t.  257,  2d8, 
OMtaraUa  Tnti,  iL  20,  26— 28.  FiibTentL 
e«aci«tia,  d«triii«  Tetuii,  iii.  99. 

HTO  liTificatio  quid.  iL  214  j  iiL  730. 
at  eornulia  ai  obliqui  tH  uli*  ortM,  iii. 
103. 


geneiBtioniun  hitlori*  parte!  quiuqua,  >. 


a,  of  othen  at  all  timea,  u.  583. 
eanwt  which  rrgulate  thii,  ib. 
anno  crealnm  prodnM  one  at  ft  birtli, 

anal*  muf,  why,  iL  £85. 
of  two  kind),  by  copulation,  bj  pntrcLo- 

tioD,  iL  638. 
their  cantet  diatinct,  iL  639. 

f  concTctioD, 

the  ploHuie  dI^  greater  than  that  of  ibod, 

».  11,  506. 
doclrinei  of  Teletina  rnpectins,  T.  480, 

483. 
of  man,  pnpoaed  hiitary  lit,  it.  268, 
hiatory  of,  i*.  253,  299. 
diiided  into  Gtb  parte,  ir.  266. 
Qanuia,  no  lyilem  of  natiual  phtlouphj  can 
be  bued  on,  i«.  66. 
capitalui  primui,  L  175. 
SMfan  tnperior  hominia,  L  603. 
inToci^  ganiaiuDi,  L  461. 
QeBtlSUOL,  Mo  Duiyia  a  itala  make   tha 

cammona  baw),  t.  82.       ■ 
0«Ognphla  Antiquonim,  iii.  £61. 
Geogr^hy,  nataral  hiaioiy  i4,  needed,  It. 
SS6. 
limilaiitiH  of  geagnphical  oc 
t  28f     ■      "- 

QMBUtry,  ii 

a  branch  of  malhamatiii  it 
flM  Virgilii.'L  715. 
animl  hnmani,  ib. 
OaorslN  of  Viigil,  r.  S. 
of  the  mind,  T.  29. 
Oaraua   OeMn,  tidei  of  the,  t.  4S%  tSS. 
Qtmination,  iL  475— 4B0. 
hMt  gansnted  by,  L  2S7. 
ts  accelerate,  iL  475—479. 

by  makjDg  t,  hot-bed,  iL  47ff. 
ueeping  wkU    a!  wheat,   ij.  476, 

476. 
watering  with  mock  wal«r,  iL  476, 
mannriDg,  ii.  477. 
■onlh  aipect  and  artificial  hokl,  & 
digging  lonnd  the  root,  ib. 

tlantiag  in  water,  iL  477,478. 
oDiing  in  the  colder  eeawn,  iL  479. 
to  tslard,  iL  479,  480. 

cat  off  the  topi  of  naei  aftai  blow- 
ing, ii.  479. 

pnll  oB  the  bude,  it. 

pnming  top  bonghi  in  ■pring,iL479. 

Wag  the  root  at  Cbriilmaa,  iL  4S& 

tnm^lanting  in  ipiiag,  ib. 

grafting  in  May  initead  of  July,  it, 

tying  round  with  packthread,  A. 

denting  in  ihade,  ii. 

late-comiog  fruit  caonol  be  fonad  by 
grafting  on  u  eeriy  alack,  ii. 
Set  Acceleration,  Oaiden. 


1.999. 


Periander'i  uie  of,  iii.  400. 
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u)t«7    bumglnkia,    fit    tPO  ;  It. 
440. 
BOBinauicmtiai  It.  it.  439. 
Oartni,  hitroglfphii 


QId»anl  FlMM,  ii.  498. 

(Hnntwn  OfM  in  rcliuui  icBulaii  nperu,  ii. 

148. 
aUbut,WUl[sm,  Oaliln'tjiiitgmetil  of,  HSl, 
kii  Piytiiiafia  NocOy  ii.  B,  6. 


OB  the  Tarticitj'towBidi  norLh  uid  (outh 

Utcnl  in  *ll  badiu,  T.  454. 
lu(  opinion  nf  muiy  woridi  aiDOiig  the 


phi^ 

S2S,  4H/. 

pliilMo^faiu 
Philolw  d« 


in  of  Himogmphj,  A. 

ity,  SSr. 

)hiun  ex  mii^ete  elicu 


u  Auitnim  et  B 


I  robm  latentfl 


doetrina  da  pli 

ia.U2. 

it  mtgnatii,  nL  S7I,  SDSi  i.  536;  i.  497- 

■n  Icna  lit  nugnoi,  iii.  68. 

it  Mliditaia  coIeMiBin,  iii.  759. 

•rianognpliiam  animo  agiubat,  iiL  760. 

(laT>«M.ili.  7fi7,  771. 

doctriDM  rjni  ulronaniieE,  iii.  73S,  742. 
(Hit  Wire,  Dr.  WaotoMton'M  Bicliod  o/natiMg, 

i-.  304. 
Kanj,  it.  473. 

Pepper,  ii.  648. 
Oiordana  Brtme'i  d^itmet  to  tie  juJpe  cm- 

dtmnug  iim,  i.  582. 
OlMdklu  nioi<»  rina  Canidam,  L  3SZ 

■noln,  il  49. 
filatto,  BiitoDti  antiqui  cotpni  pingebiat,  ii. 

Olui,  Venice  glui,  il  68a 

nnd  near  Monni  Carmel  n^ed  m  making, 

ii.  59Z 
nftexion  from,  likened  te  tlie  imagny  of 

llie  mind,  iii.  241. 
improTemiinU  of,  lugtrntrd,  IiL  BD3,  B04. 
pmpoied  hiituiy  o^  ir.  269. 
OUai  agg,  experiment  with.  It.  209,  236. 
Olob*.  iMIhinjt  in  the  gbba  of  matter  which 
hai  Doi  it*  patmllel  in  the  cryetnl  glob! 
of  the  nndentandiig,  T.  59. 


glolw     LBptfnapJ. 

intelletliial.  tt.  BZ 

alob««  of  awmngnphen,  in.  329. 
ffleU  intelleetnalii  dneripiin,  iii  7IS— "fl 
Oloblta  cryitallinm  lire  inlillMllli,  j>  7i- 

plumbei  globi  eiperinteiiinBi,  L  SO. 
Dloria  R^i,  qoid,  iii.  610. 

nna,aiititheta  de,  I  696. 
Olory  and  booonr,  Ibe  epw*  of  nrtH.  >'- 
4G8. 

of  WM  in  andent  ti^l(^  T.  117. 
Qloiioal,   fottitndinen  tamm  tiutt  cm  ia 

*pcct«ntiam  ocniii,  i.  44). 
Olaooaitar,  ehnreh  at,  ii.  400. 
aiuwwuima,  Ihe  nature  tl,  iL  5C7. 

in  Itatj  winged,  iL 
Ckatafeot  of  Pan,  what  mtant  tij,  i<.  K3. 
Oed  onlT,  aetf-lilte,  JiL  SIS. 

word  and  worita  et,  no  ounitj  bclnaii 
iiL  486. 

natira  of,  ill.  4S3. 

atiributea  of,  ib. 

mnunaiy  worka  of^  2^ 

whether  lb*  world  Hii  imge,  ii.  W- 

thrice  holj,  whj,  IT.  362. 

mnoied  bm  the  worid  hj  Dawril"^ 
363,  364. 

hit    pren^TO    alone,  thit   «1hi  Ua 


■  inqaired  of  h 


Qoia,  anppoaect  hj  Epimnii  of  hinao  aif, 

iii.  241. 
Odtrtk  pndneed  bj  anow  water,  ib  172. 
Gold,  making  of,  psatihie,  IL  44B. 

nuking   ot    acamlj  ponible,  t)'J,  i"- 
803. 
preaeiit  pndieo  an*  Iheorj  "t"" 

ronMui,  ii  24B. 
Cbineie  deapair  sf.  i. 
China  gold,  iii  340. 
tbeoi7  of  a   certain  I>iittti™ii  t^ 
apecting  the  m-iking  o(  ii-  «9-  ^ 


m  of,  by  gentle  heat  tsjss'Mi, 


i.  450. 


tha  foTDi  of;  IT.  123, 

fulminating,  t.  196. 

potable,  a  ecTdial,  t.  264. 

lakm   ai    the    itandard    of  ■n'^i  '" 
ipniGe  gmiitiei,  t.  342. 

how  depoiited  in  riTcr  bedi,  T.  31^. 

tnnimntation    of   otlier  mtoli  ii"  " 
di>nbted,T.  346. 

nothing  heaiier  than,  ».  S47. 
OoU-WOrk&ig,  propoaed  hiilsrj  of;  i'.  769' 
OosmIto  to  bia  aoldiera,  T.  9. 

onaaoldiet^  bonoar,  T.  10. 
Oood,  unpcofitablanea   of  diacounca  «  u* 
Bigheat  Good,  iii.  229,  330. 

qoateinion  of,  fii.  230. 

nam™  ot  iii  419. 

dtipulM  eoncaming  the  iopreo*  degrteii. 
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pDUiB  ud  primlc,  ill  430. 

public  mutt  eiiltcd  bj  nligion,  iiL  4S1. 

diffcKOI    kindi  of,    •cldoin  nuitcd,  iii. 
444.     Set  Bouum. 
Oood  and  ZtU,  tfac  coloui*  af,  if.  4£9-~U72. 
Good-utnr«,  iiL  fiS. 
OwMc'i  LlTtr,  >  delicacy  unung  tb<  Romaiu, 


..       .  linjotthefiiUe,  i».  328. 

0aTb«inbw7,  Bacmi'*  muior  of.  L  5. 
OoUu,  luigiuge*  deiiTcd  bom  thsiB  dtlight  ii 


M  d(  lenniiilg  on,  iiL  307. 
DHHl  proipeiuiu  laudic  liianicd  itatcimei], 

iiL  270. 
a  part  oT  tin]  koowltdft*,  iii>  445. 

Mcinti»ti>Kof,iiL474. 

tbc^Dogh     koovlcdgo    of    the    gomuAd 


Siad,  uictaitu  OnMinim 

BuDHD,  L216. 

pliila*opbi>  B>nui 

■  lai. 


eaz  turn  iddacta  > 


Mtate  indocEt  i 

bngam  iteriliijL  182,  183. 

impatrntiam  uun  eoufoui,  L  184. 
diMeiuionibu  diimcM,  i.  IGJ. 
apiaaiia  OrBconun  pntritia  kIcd- 

tio,  i  lis. 
nrii,iiL561. 

utio  Oiocorom  wmpw  iogimo  pra- 

projKn,  mora  pmlciaotii,  iii.  Ml 3. 

idiilnioplioniin   Oiaconiu  tri*  gascia,  iiL 

aeS.     Set  Omk  PhiltMophj. 

Onftisf,  iL  480,  483,  487,  490,  491,  503, 

£24,  64G,  622. 

not  to  be  doDi  during  (onlli  wiiutl,  v. 

156. 
of  fbiHt  tiCM,  ir,  343. 
•zpttimiDU  inggeiUd,  if.  414.     SmOw- 
doD,  luiiLio. 
Grain,  eipuuiun  of,  in  boiling,  why,  ii.  6-t. 


L40D. 


L  827. 


chisf    Die  ot,    in   itodjing  fonign  uu 

leaniad  langaev,  iiL  401. 
twolold  DBlora  of;  ib. 
BocidcDU  of  vndi,  an  appendix  to,  A, 
■  mora  ptofitabla  itodj  than  ihetoric,  iii 


230. 


141. 


one  liLeraij,  the  other  plii]aBophi<al,  H, 
At  nobleai  offiea  of,  ib. 
all  accidenU  of  vudi  icferred  to,  iv.  44X 
aonnda  belonging  to,  iv.  443- 
Oranuutlea,  Buifuautnia  linguanun  aolidotoa, 
i.633. 
oiiuiia^uaTeibi*Bcciduntgubeinat,LG55. 


in  Oennan;  and 


651. 
QtMiariM  made  imdargTaund  io 
other  countiiei,  j.  228 
■t  tope  of  bouKi,  wb;  co 
OraTB  et  levB,  uniciili  Liquieiuoui*  c 

636—639. 
OrkTBllnM,  meeting  of  tiia  at,  (.  452, 433, 

437. 
OraTltu  Xatnla,  iL  341—305. 

molna  gntvilalia,  L  636—639  ;  iiL  690. 
QraviUtlo  ad  tecnm,  iiL  762. 
eraTitaUsn  of  bodies  t.  499,  500. 
OraTitlaa.  ipeciSc,  how  to  vrei/jh,  ii.  119. 
QraTltf,  ill  Tttathm  to  uiagiirtiim,  i.  292. 

Daeon'a  docltinei  lopeciiug,  ii.  320 — 
240 ;  t.  339—400. 

ii;  below  the  mifacB  of  the  eattli. 


.L353. 


■I  a  diet 


from  tha  earth,  iL  334. 
ihe  natun  of,  i*.  424 — 127. 
to  propoted  hiilorj  o^  i. 


iniraduction 

202. 
called  bj  tha  andenti  "  Natoral  Motio.-i," 

backvardneu  of  knowledge  leapecting, 
(i.     Sm  Fiillipg  BodiE*. 
Great  InitaniatloiL  Sa  luitaaiatio  Uagna. 
OrMtw  lUiMt,  T.  208. 
QTMk  FUloaoph;,  diapntadon  iMhar   than 
troth  ill  object,  ir.  72. 
Moee  in  an  ege  of  ignunnce,  ir.  73. 
bunea  of  Iruiti,  i*.  73,  74, 
hu  not  iucnaMd  tciencr,  it.  74,  75. 
cenieeeet  ile  own  weakueiB,  ii.  75. 
diitnitiei  of  opinion   in,  it.  76.      St* 
OTRcarum  Philoenphia. 
Onaka,  their  aDthoriiy  not  adducsd  b;  Bacon, 
whv.  i>.  108. 

g,  Uw  bajhood  of  knowledge, 

irith  Ulin,  iT. 


r.  14. 


Isngniige  campued  ■ 
442,  443. 
Or^foiliu  Fiimiu,  invideniia   eju   eoncra 

auctorea  etbuicoa.  L  468. 
Qngiwj,  Biihop  at  Bona,  advcrw  to  heathen 

antiquity,  iiL  300,  501. 
Or^  Hair,  auie  of,  iL  379. 
Sriaf,  tuddaa  death  casaed  by,  iL  313. 
Srowtb,  ttage*  of,  in  hnniaii  budy,  t.  318. 


Qmtar,  Iiaae,  Ui  adUiai  <^  Baevt't  worti, 

iiL  8— 9, 
jlii  pr*/ae»,  iii.  G. 
tdUar    y    Wm.    CUberfi    "  PIgiiiiJa/.a 

ChtbenuttotM  reipublica,  qnalei  debent  eat«, 

i.  793. 
antoaiwdloi'k  oiarader  o/  Oemiiit  VIl^  L 

440. 
Onledarllani,  de  Cleme^te  Seplimo,  i,  440, 
Qnlielmu  Ftoldlnf,  iiL  7tl 
OanunonuD  etgeaitnatiun,ofigDaimili),L279. 
Gnnti  and  gemi,  aoalugj  ol^  it.  106. 
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.  ii  MI. 
imrtatioD  of,  ii,  4IS. 
ciplarion  n^  *.  SS6,  377. 
llMoiy  of  it*  tipanun  powa  is 


txaamia 
OnMMloaiMta...    . 
Ooitft*  at  Hponim  bUtoiia 


187, 313 :  t.  US. 


KkUt,  iDSoraca  s(  cm  Oa  Biod,  iiL  438. 
EaUtOt,  qBoniDdii  eanipBntnl,  i.  738. 
Hmnonbagia  <aiiw  nwiti^  eai,  iL  307. 
Hail,  cuiKj  Kgubting  gTowtli  tX,  ii.  ££1. 

turn*  gi»J,  iL  620. 

diitiugniilici  tha  Kzci,  Ii.  G21. 

of  the  putj  belond  wnin  u  a  dutm, 


Pan,  why  o 


rand  vith,  ii 
iii.  14S. 


of  the  Mdh*  tvcad,  t.  109. 
HarriDt,  il/i  u/nmnaicai  i(u«>a«ri(i^  iii.  725. 
Harre;,  WilUam,  ilu  apiaiim  of  Boom,  iiL 

Slfi. 
TTltl^t^C  ottggi,  ■  lofaject  ta  U  mTHtigatad, 

IT.  2«2. 

Hate,  u  if  joo  van  aome  tima  to  lorv,  t. 

76. 
Hawk,   teaming  leiemblea  a  hawk,   nlliar 

than  a  lark,  t.  S9. 
Hiwlt*'!  of  body  and  mind,  tmt  kind  tS,  iiL 
423. 
rAtt  br  pnaaning,  h.  384. 
aolithaM*  for  and  agaiut,  ir.  474. 
Eaaring,  wliBt  thing*  hinder  fnd  halp,  iL 
134,  43fi. 
why  naming  hiuden  H,  «.  434. 
vhy  folding  the  bieath  help*  it,  iS. 
eat-lrampcl  or  *  ear-spectacle  "  prnpoied. 


EMIt  of  man  i*  a  continent,  ef  that  ooncaTe 
a  tapadtj'  wherein  all  the  content  of 
the  world  BUj  he  placed,  iiL  500. 
of  niRlefacta'  palpila^g  after  tern  trot, 


•imilariiy  of  the  effect*  of  heat  and  ti 

ii.  13tl. 
conipBtiion  of  tba  eSect*  rf,  in  fire  i 

hoiling  water,  iL  552. 
qualification  of,  hy  mtnitnn,  A. 
artificial,  uied  to  nulon  both  animal  i 

Tfgetablo  llh,  ii.  633,  634. 


bow  aSxted  by  dondt,  A 
ho*  gennated,  iL  64S. 
BanpaiatiTe,  of  diftnot  wb 
of  aunbeami,  efiedi  nfl  ■& 


eiperimant  of  diitillatinn  ia  daao  |ai 
poaed,  to  ytam  the  pawir  *f  il,  i 
382,  383. 

inquitirion  eoDConing,  iu.  644 — 653. 


iuneiiigation  of  the  bna  rf,  «.  137— 

155l 
how  defined  by  tha  Pechatetka,  i*.  220. 
man*!  great  mean*  of  influendng  wulOit, 

lY.  237. 
cflcela  of  gsntle  bml  BDOipIeced,  it.  23>. 
crperimeuU  to  intentiry,  ir.  414. 
of  the  ipirita  itqoiuu  to  keep  the  body 

fh»h,  T.  326. 
dilatatiga  of  bodie^  how  br  c»W*d  by, 

T.  499. 
Dpinioni  of  Telcahn  lo,  i.  9U  \  t.  477, 

481—490,494,496,496. 
potential,  dilatatioD*  ef  bodia  by,  *.  370 

—372. 
work*  both  cotMuiiptiini  and  repair,  ». 

333.     See    Air,   Cahw,  CeU,   Ob^ 

lation.    Fire,    HaBe,    ri%B*,    Igati, 

Heathen  Religion,  natni*  of,  iiL  231. 

leacning,  itudiad  by  the  aDdaot  biihafa 
and  bthen,  iii.  299. 

of,  ptaereed  by  the  CbMM 


chun:h,ii 


SM. 


HNther-biiTning  ii 

petition  of   th*   fatUntanta  of   HnwiMnt 
agnioit,  T.  171.  ,       , 

EeaTsn,  eolidity  o^  an  exploded  dedcB^  i>, 
348. 
the  heathen  nation  of,  T.  S. 
of  Ariitotla,  bnlailic,  *.  528. 
theoiy  of  the,  t.  547—659. 
three  regioni  of  th*  heaTena,  >.  S31. 
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Hmtbb — eeKlaatJ. 

DinUbilHy  or,  T.  6Vr,  5SS. 
doctrintt  of  Talaum  rejecting,  t.  477 
— 47S,  495. 
HeaTNilj    Bodiei   Dnlj   Macpc*    tli<   man 
under  b<idi»,iT.  351. 

luTB  Dtber  inflnenCM  bende*  light 
ud  beat,  A.     Pidt  Cmlntia. 
Ditan  gfnenll;  Ibe  agent,  tht  eirtblj 
■wtora  lh<  patient,  *.  11. 
Hsavj  Mid  Jig'bt,  srtieici  ef  inqairr  coacem- 
ing.  It.  424-427. 
intntductioD  to  th>  hnCorf  tt,  t.  802. 
Helaaomm  lingita,  1.  655. 
Kebnv  LangaafU,  pecnliuiliH  or,  it.  442. 
Ktdgthng,  hi)  fleih  codccd,  ii.  665. 

hit  aihei  dnieeatira  of  fiitnlAi,  A, 
Hsin  of  PriBOM,  emit  paid  Is,  t.  48. 
Holaut  of  Pluto,  ■  panble,  it.  330. 
Homloek,  painl«M  daalli  bjr,  ii.  539. 
■" "■-—    -  Mof  death,  whjr,  T.  314. 


421. 


M  Vox  Ouiri,  i.  475. 
Haniy  TIL  povmrnl  bypnlief  mOoat  pavioM, 
iii.  3S6. 
iBttngthened  tllB  jsoIBtn  chu,  t.  83. 
Haiiiy  vol.  potmud  bf  pUfiaa  men  Uaii 

ty  paUcf,  iiL  336. 
HopUMtumo  ■■  Cnlero,  Alezaudir  de,  L  475. 
HBT«elide«  PoBtisni,  iiL  736  ;  t.  515. 
BMAOlitni,  bii  cennira  of  int«llcelaiili>u,  iii. 


Id*  can  for  infj,  T.  S07- 

laada  fin  ths  ptiDopIa  of  thingi,  t.  41 


neialioDi,  tt. 
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ndu^Iia,  i.  431 — 137. 
S.  Pditici,  i  433,437. 

Dii]}tiin  gloris  iiiFptoi  red     rp, 

L  437,  438. 
in  politkii  iogenia  camimpeic, 


i.  437,  400—444. 

. .  _.     tiun  legum    itqus    im- 

peril  eoDTeUEn,  i.  437,  U'i 


S.  ipxinim  litenitaram  t 
443. 


i.  433, 

>  fartnni  litentomm,  i.  443 

—445, 
•  paupertate    ct  inopil    ipm- 

rutD,i.  4J3,444. 
■    Tite     genere     obtcaro,    L 

ab    occupationiun     Tilitats,   i. 


quii  piBcepU  nitun  dnrioru 
edunl,  i.  146,  446. 

qnik  fcrlunaium  uiitum  hand 
■Blii  ■ludimi,  L  446, 
447. 

qnia  uon  facile  K  (ccomiDaduit 
•rga  penona*  quibDKum 
BcgDtiuilar,  L  447. 

quia  moribtu  puilm  elegaotei, 

i.  44a. 
Utlglou    aipunaikt*,   bad  eOecU    ol,   Iii. 


iiiTocaiign,  a  part  d(  it. 
LIrer,  diieatci  of  Ibe,  t.  39a. 
liqujda  good  for,  &. 
looM  H<»d  tat,  f.  297. 


lint,  a  diriitMi  of  hUtarj,  m.  S34,  3S7. 
dfficimt,  iii.  338. 

bittnrie*  of,  t.  £6.     &■  Kocnphy. 
Utiag  Spirit  lanr  than  aii,  v.  352.    Sti 

SpiriL 
Loadltoiu,    magnetic    aUiactiuu    jiddi    to 

ftrantf,  t.  7.     Set  Magnet. 
Lad  commonea  UTe  topia  ontamm,  L  634. 
Loonita,    plagaei   caiued  bj   ibe    palctoTjing 

bodiea  of,  ii.  Gl7. 
Logarithmi,  Baacm  tj/meraml  <jf  f/a/mr't,  L 

S77i  iii.  511. 
IiOflB  treiti  of  the  nndenlandinfi  and  naaoa, 
produring  dctemiiiatiiRu,  it.  405. 
whj  nDpaUuble  to  manj,  it,  407. 


1.  of  aiti  and  tcieana,  ibawii  defi- 

ciral,  ir.  408—413. 

a.  Sat  diKotetiet    an  atltibnted 

408— *ia 

5.  tlu  pnwnt  fiinn  of  iodiKti'in 
auuut  ataUiib  theprtodplei 
of  ■cience.ii.  410,411. 
e.  nor  can  lower  axioina  be  de- 
dnced  fram  tbcM  ptiocTple* 
by  tjllogimi,  i(.  411. 
two  diTitioni  of  thii  art  of  in- 

dication,  i>.  413. 
learned  experience,  or  the  Hont 
of  Pu,  treola  of  the  melliDd 
,  IT.  413— 


421. 


&  proBiptaaij  at  proTiUBn  of 
ugumeDta,  it.  422. 

ft.  topici,  general  and  iiartindar, 
IT.  423,  424, 

It.  Art  of  judgiugor  judgmeot,  IT.  4S8  — 


0.  auatjtic,  A. 

L  doctrine  of  elencbeai  or  de- 
'lection  of  Uladca,  ir.  13$ 
—434, 
appendix  treating  of  the  apfdicatka 
of  the  nature  of  the  proof  to  tk* 
nature  oT  the  nbjeet.  It.  431. 
Ill,  Att  of  ntaining  knowledge,  diiided 
into,  i*.  435. 
1.  that  coneernitig  helpa  of  dkokiit, 
itin?.*.  _ 

-ming    oeniar;   itaett. 


S.  tfaal   c 

di>i< 


T.  436. 
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Ibcn  pwpiiMd  hj  Lord  Bacon,  A. 
mtt\rtt  fot  ditcovarr  of  [oindplM,  ir.  flO. 
^m  of  th>  BuooUn,  it.  346. 
Modf  0^  oanmanead  loo  atrlT*  iii  S36  ; 
IT.  2BR.     Stt  Ratio  bomuu,  Rcmop. 
Lofflu   de   intdlselo  at  nrtiona   iiusrit,  L 

(tndiani  plniibii*  minimi  gntOD,  L  616. 
■TtM  qutnur  EontuMt,  t6. 
L  An  iiiquiritionis  kd  inTcntionii  nam 
di^liK,  1.617-639. 
■n>  ■rtiom  cl  KiaDtianuD,  in  qui 


«.  note,  of  thing.,  W.i39,  440. 

quid,  L  617. 

■Dd  pmof,  W.  440. 
•I  pbalo,  or  nol  chaiacUn, 

tibn.    nit    cogital,   i.  617— 

iv.  440. 

619. 

b.  inductio    qaarn     pnponit  d>»- 

r.rr«dphil.Mrhiad.iT. 

IcetautTition,  1.620,621. 

439-447. 

c  ijIbgiuDiu  ltd  uiomat.  inb- 

Niating  to  q.Mch,  it.  439, 

621,  622. 

of  word.,  a.  «i.nd,  o..^ 

-ut.,«™nt,iT.44a. 

b.  lopia.   quB  Tel  gcncralii    .el 

rrUtiog  to  .riting,  it.  439, 

paiticulRTis  i.  63S— 639. 

IJ.   AnjadicandiqoEfit: 

■ppnidii  on  writing  in  cipher, 

It.  444—447. 

a.  analjtiaim,  1.641. 

mi»ion,  iT.  448—4*4. 

b.  d«trjnin]deelenchij,qnamni  tiei 

piirtei: 

magiitral  at  initialiTO,  It.  448, 

exolerie  oracnanMiic,  it,  430. 

E.  hcrmsDiB,  i.  642,  643. 

450.  451. 

641 

bj  aiKrtioni  with  praof,  ot  by 

III.  Anretinendi  in  dua.  putilnr : 

tioi»,it.  451. 

•ctiptis  i.  647. 

b.  de  mi^niDrit  ipO,  qon  dnplici  in- 

IT.  452. 

tenlioDo  nitimr,  L  646,  649. 

Dtbct  melhodi  hsTi  bocB  wall 

tinted  of  br  olhtn,  ii. 

emblemate. 

pnrt.ofB.two: 

IV.  An  tndendi,  wn  ttwIitiTa,  ia  tre*  DarlW 

diTlM,  i.  651. 

4£3. 

tic^  qna  duplei,  i.  653. 

<»ui«e,  ttwtorie  or  oiBtory.     ja 

L  doctrinun     d.    noli,     nnun, 

Rhetoric; 

qn>,  Tel  ex  congnio,  Kilioat 

two   appendic.-!  of  the  art  of  tiwumU- 

hieroglyphiei    et    gntiu,   L 

Bion.iT.  493. 

652.  653. 

criticiBn.  to  which  belong.,  a. 

yel.  Hi  plocitum,  uOict  elul- 

eotrectiOD  and  editing  of  approTcd 

>ntho[.,i6. 

1.  de  locutions,  i  6S1, 

■.  de  uriptjonr,  qna^  ib. 

494. 

ul  Klphabeto  Tulgwi  perficilur. 

niicwi  of  their  nerita,  O. 

L667. 

ant  ciphris  i.  667—662. 

497. 

■d   giammnriniD  Uterariun   par- 

differ. from  rhetoric,  how,  iiL411. 

tiaant     lonn.,     numnn,    le- 

655. 

2.  da    methodo     aennoni*,    i 

669.      Vide  Methodni. 

3.  da    illnatntioDB    aannani^    1 

708.     ndt  Rbatorica. 
^pandicei    dm    uti.    tnditii>    do 


I  670— 


,708. 

a.  an  critic^  1.  708.  709. 

1.  an  padagogio,  i  709-711. 
Tulgaril  inntilii,  L  135. 
non  prepoailnr,  L  1 35,  1 38. 
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Lamina — eontinatd. 

nwtn  diScrt  a  Tulgui  pnedinii  bibtui 

iii.  547. 
finii  nnUK,  iii.  £48. 
LogUiMU,  irnineoDi  deductioni  o^  iii.  387. 
Longuilmlt;,  iii.  434. 
ImgWritM  uiimaliuip,  il  131  —  130. 

plum    ei    mribu    longieviB    cputn 

«t  qoBdnipedibiu,  ii.  12S. 

aninialiii,  quie  eiMuitnr  iniigia  t 

0"  P»l"«. 


i.  129, 


de  gatatione  id 


m  lorgaximi 
-cTioriiBvi  qaim  tii 


'A 


At  inlegamai 
mtgiiB  cTOiii 
Toluitia  M  nsCmtiA  longnvion  qn 

qns  longion    tempor*    perfinuDt 

longterion,  tit. 
•ninu^  niliorm  nan  lonniEvn,  A. 


mole  gnuidiocB,  piuillli  loiigBTJor*, 
A. 
imiaam,  ii.  1  OS— 206. 
-  an  lucTom  ul.  ii.  I  OS. 
bominum  &,  Scriptviii  memoiatorutn, 
iL  I3S— 135. 

iniemiuilur,  ii.  13$— 147. 
■pud  n«  in  Anftlil,  iu  147. 
pbniituconini,  S>, 
ciuriculum  humane  ntadi  a  tempore 

Motii  ad  UHUs  circa  octogCHnium 

annum  lUtiw,  ii.  148. 
Tegionibui  rTigidioribiu   frequmljil) 

quom  calidiatibui  inTenla,  iEl 
"      "     "     Hdite 


i.U9. 


]ac>  emit*  potiut  quim    depraus 


I,  161. 

•igiia  coipoii*  toagKTi,  ii.  161 — 153. 
ditBta    que     ad     Titam    longKTam 

pndett.  IL  16S,  164. 
ooa  genfia  lite  ad   longaTitaUm 
bdont,  it  154,  15S. 
nlanltsiaa,ii.  1S4. 
philoiopluca,  lb. 
ruitiaaa,  ii.  155. 
mililaiii,  >&. 
tnedicinaquKadfilampredttcendRm 

lOtMant,  iL  155 — 167. 
ezcluiio  Buii  ambintij  ad  dinturui- 
tntem   viUt  doplicilii  Innoil,  ii. 
173— l)iO,SaO. 
liU  ID  anirii  IwRKirn,  ii  176. 


17S. 

nCQ  corporit  nscidi  ad  IcoigKTiutm 
caoferant,  iL  221. 

alinMnla^  ab  ttXn,  U.  tii. 

nlWgcratis  attcina,  iL  223. 

diteUe  TWO  mcdiciiue,  iL  324. 
AtbaniiB,iL  113—114. 
Arium.iL  124—127. 
PiKinm,  iL  137,  133.      ViJt  Vita. 
longBTi^,  uHetier  donUi,  iL  91. 

uAi^ier  mom  jtatified  u  tttivaig/t^^  ib. 
Baeim'i  liemy  i^  ii  "' 


or  Djimpbi  and  dn 
the  nme  frnm  th* 
preaoit  dar,  ii. 
gnatcr  in  tlie  eoM  dimalw, 


of  Uoaea  to  tk 


in  Ugh  plana  than  in  low.  A, 
in  nanhca.  *.  358. 
coantriea  rgnuiAabla  lor,  iL. 
how  br  kenditarjr,  r.  259. 
ngnaof,  T.  350— 361, 
inltnanee  of  diet  on,  t.  361,  3S2. 
what  mode  ef  Unu   piimem,  t.  9 
263. 
tha  nligioBi  life,  *.  262. 
lb*  libnuT,  A. 
Iba  connti;,  t.  363, 
the  niilitaiy,  it, 

to  pndDca,  *.  26&— 26Sl 
i  longent;    not    prodnnd 

r.ses. 


medicinaa  to  prodDc^  v. 


how  aSected    hj  tba  wnkitf   at  lb* 

pawooo,  T.  379,  380. 
in  »Taa  and  cm  hish  pbea^  r.  2at,  384. 
eidnaien  of  the  ur,  cndncm  to,  t.  119. 
jaiiiaa  of  the  beij  hatd  and  iMod,  •. 

S30. 
alnDeDtation  fina  witlMnt,  t,  Sll. 

of  Tcoetable^  t. 

MadiciDai,  Spina,  ait. 
Lopping  treea,  ii.  481. 
Loqnaaitai,  antithrU  do  (*,  L  700. 
Loqnaldtj,   ootilbma  <<ir   and  ^aiaiL  ii 
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Loft  oftr,  iii.  IfiS. 

Lot*,  tli»  PUMmiat  ibwirj  oT,  IL  65S. 

mperinrilj  ol^  orn  ths  otbei  afftctitmi. 


■ntiilwH*  fbr  and  ^init,  it.  487. 
MmindBr*!  Mj^ng  of,  t.  29. 

u  if  yo" 


r.  7B. 


Lndmiiiu,  de  diii  hodii  (fTmia,  i 

de  philiMopho  ponuito,  i.  44H. 
Laak,  eanceit  that  •onie  men  us  liieliy,  ii. 

652.    jIaCbuM. 
Lticratio*,  IHt  view  ntpaetii^  Ifa  imtHH  of 

tit  piaiHt;  iii.  720. 
Lndiins  per  molam  Tratonm  tffic«n,  ii.  7B. 
Lollii  *n  philunphnndi,  i.  66S;  iii.  40a 
Lnllj.  BSTiiLoiid,  iii  piUoiopiji,  i.  G69. 


f.  4S4. 
inn,  i.  436. 


lam   habet   (ignilioitioiwni, 


mirii  thIm  &d  nDiai 

i.  47. 

on  allot  habent  ioler  u, 


locKti  prozimi  ad  teiran,  ilL  747. 
AFcadiun  &l>nla  de,  iii.  7i3. 
Einped(ic1i>«ii(eiilU,iii,  760.    ^Mkui. 


Lnugt,  oSla  of,  in  tpeecb,  ii.  41 3. 
Iwdniolft,  fittol*  qiUBdam,  iii.  G6I— 679. 
Lnthar  antiatml  bamaa  Istniing  on  bi*  lida, 

iii.  5D1. 
Lnttaama,  iijliia  Kribendi  circa  tempoca  qo*, 


mDlliplicationea,  ii.  SIff, 


Tin  M  proccinu,  u.  920. 


eiun  ealorc,  tenuilale,  et  mstn,  ii, 

8-30. 
earn   gona,   IL  32],   322.     Su 
LighU 
Lydia,  citc  in,  iq  ioitaoce  of  walu  becDaing 

indurated,  ii.  372. 
lyra  Jodaica,  iu.  660. 


■aehUmUl,  wa  alioiild  be  gntatat  fbr  hii 
eiponnof  rice, i. 739;  iii. 430;  1.17. 
bii  compariian  of  Ckht  and  CaliliM,  1 


739; 


.440; 
I  of  Mm 


i.  761;  T.  47. 


in  pTDmolini 

an  ingralitnde,  i.  763  ;  ..  -.^. 
plan  ofhia  wotli  idminible,  *.  66. 
on  Fabin*  Haiimiu,  1 784  ;  iii.  46  j ;  t.  71 . 
hia  doctrina  not  Tirtne  iutlt,  bnl  iU  ap- 
pearance U  beituined,iii.47t ;  T.7fi. 
de  paDpenale  mmacbonim,  L  443 ;  iii.  475. 
laudatoi,  i.  729. 
ditcitnat  niperpolitica,  i.  Ml,  769  ;  iii. 

348,  4S3  ;  ir.  33S  ;  T.  73. 
nralu  aiU*  ejui  politlcaa.  i.  789, 
I  intclleettu  inrerior,  iii.  634. ' 
"     I,  ii.  349. 

i.  748. 
I   Innga   Umpora  aiita     obinnn   nan 
iTil,  ii.  206. 
n  igncantet  in  hemiipherio  aiitan:1icD,ilL7  60. 
lUgi  aL  the  Nalirilj-,  i*.  866. 
Xa^  natoralii,  quid,  L  108,  109, 19S,  4£6, 
673  1  ill  576,  S92,  606. 


lUflai—acm&mei. 

•olDoiaiodi)  pat  InTantiinwm  foniia- 
mm,  i.  673. 
Penanmi,  i.  542. 
coleWii,  i.  fiS9. 
Magia  praotisai  eiplained,  iL  667;  ill.  364. 
nalgtal.  It.  84,  367.    See  Nalocal  Magic 
wbf  pnbibiled,  iT.  399,  400. 
aupentitiDDii  ir.  84. 
the  practical  dinalon  af  mitapbyBO,  ir. 

126. 
initancaa  of,  iv.  246. 
Peraian,  cbief  InuioeM  ol^  It,  339,  866. 
eoUalial,  ir.  366. 
pndaead  b;  ineMphftic  and  the  inqnid- 

tion  of  forma,  iT.  365. 
popnlar  and  degsnaate,  it.  367. 
Kagiea,  quid,  L  235. 

effecta  iiunt  Dibai  madia,  L  363. 
HagidaB  deludea  bifflaalf  a*  to  Iba  acapa  of 

hia  power,  iii.  497. 
Kaglatial  uathod  of  diaconrae,  It,  449^ 
|Ill|ii.H«  af  nature.  It.  420, 
nalane,  iii  167. 
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Magntaimitf,  iii.  *h. 

■ntilhewi  foi  and  tgsinit,  iv.  483. 
■tgiui,  1.  271,  299,  317,  9-21,  S37,  Hi, 
342,  351,  G26,  630. 

"  Inqutaitia  d«  Mjignete,"  ii.  311,  312. 

fi>»wf,  magnetit  TutatBia  iMm  inpedit, 

a  31Z 

qnanuKlo  ■  mlon  ■Ssetiu,  A. 
cxperiiDCDtimi  topfr  &>tigiain  Tsoipli  S. 

Pauli,  Londmi,  ib. 
u  Xrm  nt,  nt  Oilbertm  ait,  iii.  £8. 
Dugnctii  hiilorin  conKTibcndi,  i.  107. 
XlgBtt,  ir.  161,  185,  186,  191,  203,  214, 
220,  22S,  226. 
fmu  Yiitua  of,  i*.  222. 
the  durarec;  of,  ii.  lOO. 
pn>i»Hd  hiitorr  of,  it.  267. 
unniHHd  in  k  diuslutioQ  of  Iran,  it.  4 1 G. 
"  InquiiT  RipacUnB  thr,"  T.  403— tOA. 
daU  a/iic  tnoHi,  li.  309. 
adunuil  ioti  Dot  hinder  iha  power  o^  t. 


whether  tlu  MIth  itldf  be  i  magsat,  T 


,  i^nlition  of,  t.  123. 

iii.  vtanUrtd  ail  Itan  to  jiu  tinn*, 

i.  £63. 
■ahomati  mpenlitio,  iiL  IS,  602. 
Xaiitra,  IL  Joa.  da,  cbargia  Banm  with  ai- 

Krting  the  eleniit;  of  matter,  i  161;  iii.  68. 
XalaeUiiatloiiaa  corporii,  iL  2JZ 
Kale  Peon;,  t^t  of,  ii.  662. 
XnlefloiatfiiK,  to  moke  men  impotant,  ii.  631. 

See  WitchcrafL 
Kalafloomn  iacanlBtioDei,  i.  49B. 
Xaltliiggnin,  ii.  940,  £11. 
Van  the  •errant  aod  inlCTpretei  of  natDia,  it. 

iiaGod  tc 


tbs  imnge  of  the  world,  it.  311. 
human  flaali,  Tenomou  qualitj  of^  ii.  S47, 
S43 

e  reportad  to  hara  orgi- 


nnled    i 


Naplea,  ii. 
found  among  eannibali  of  tha   Wat 
iDdiei,  ii.    B48.      Sf  Philowjphj, 
Human  Hind,  Soul,  Bod;. 
Xan-ef-waT  deacribed,  il  6  ;  r.  179,  180, 
Kandplonun  ana  poat  I^em  Giiiitiaiiam 

nceptam,  i.  799. 
Ifoparataa.  iL  533. 

inus  hcreiia,  IiL  18,  602. 
I,  hcnij  of,  T.  422. 
aim^  ii.  S33. 

of  Calabria  beat,  iL  593. 
gatberod  firaa  mulberrj  leaiea,  ib. 


affect  of  mnaie  on,  ii.  SS9 
1  much  tampled  bj  torn  abandoned 
tice  ai  by  the  baH^exii,  iiL  297. 


iDflaenca  of  leanung  apan,  iii.  314. 
importance  af  good  nunnera,  t.  83 — 34. 
&■  BebaTiour,  Cairiige,  CoDTomtioa. 
Kansfutunt,  biitoij  of  dlTu^  pnpoaed,  \r. 


inHgation.  iL  526,  S27. 
Kaau  Cluiiti  fbt  Uie  Momacb,  a  reeript  ftr, 

iiL  836. 
"«■"— <I**    Baeom'i,  bejiuaiiid  le  Sir  W. 
Boncell,  3—9. 
«kU  tcoioa*  ifliem,  iiL  B. 
Ma^Jiafcera,  bow  tho^  deal  with  nnknon 

conntriea,  iiL  225. 
Kuaiia  BrtLtU,  bia  deatb-bwi,  v.  78. 
Kara  at  iaevbiat,  aaut  o^  iL  663- 
MlM,  de  fluin  at  icflain  maria,  iii.  47 — 61. 
mataa  muia  qninqiw,  iiL  47. 
pnlei  noDDuUi    conaeiUDin    babaat  com 
fluxn  at  lefluxn  nuria,  iiL  £0. 


Iup«,  iiU  £1,  51 
maria  figium,  i.  40Z,  40«. 
hiitoria  eJD*  soimiibaiida,  L  404. 


llaniM*,  bow  Dbacried  in  i^  Nev  Atlanta 

iiL  152—154. 
KaitlaBuw  bMt,  ii.  456. 
lUndi,  iiL  830. 

hiitoc;  of,  iiL  330;  rr.  396. 
Kwy,  Qnaen,  canmner  to  dcattoT  bar  wiUi 

a  biimiog-glaa.,  SmI 
Kuaa  mdoraa,  ii.  85,  86. 

I,  du:iaa  of;  iiL  431. 


bow  to  nuke,  t.  29a 
Xataiia,  inquisitio  aulla  facta  da  qoanta,  aae 

qnomodil  diatiibala,  ii.  243. 
nil  deperdi,  ant  addi  aommia  BniTani,  A. 
materia  qnantitata    lelatine    in    dalia 

anil,  et  in  dalio  aqoB,  iL  214. 
tabnia  eipaniionia  matens,  iL  2(5,  3liL 
nunm  materia  in  uDireraa  lailaiii  naaal, 

ii.  303. 
in  aliqmbaa  corporilHij  plm.  In  aliqniboa 

minaa,  aub  Mdem  apalio,  i. 
a>  conplicat  at  replicat  aina  new,  iL 
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I    dperintnlii  et   opmtioiribni  qno- 

11.23,24. 

■jni,    iii.    691  — 


■bttnicu,  principiam  prctcr  ratio- 

BtriliD   foima  tjni  natirs  ct  nnda, 
HI  tuperfnu  ct  loduti,  iii.   86, 
87. 
dixtciu  Thilalii,  iii.  B7,  68. 
Anuimeaii,  iii.  88,  89. 
Hcnditi,  iii.  89-91. 
Pannmidia,  liL  91. 
Trliwii,  iii.  94— 118. 
rRtnheDiiD  hanun  doeUiiiamm,  iiL 
91—93. 
iterik  ■«■  jdrao,  diwi  a  otoMpe  n 
Baaom'i  atomic   Huarf,    iii.   73,      Su 
Matter,  Atom,  ^temilUi 

ul  puni  ant  mixta,  I  676 — 
578. 
mathematitfniiii  pararom  hutcria  conicri- 
be^a,i.  410. 
Katiiamatiea,  ■  bmch  of  DMtapIiftici,  iiL 


diriiiori  oT,  inbi  pot*  and  mixBd,  iii.  360; 

IT.  370. 
pore,  difidad  into  gaomatry  and  arith- 


wliat  arta 

and   Kitiiee.  aidad 

by.  iii 

360. 

uiiit;  a, 

in^ilitjta 

{a    training    Iha 

lI.l«ll«^ 

Gi  tlia  anan^on  remadi«d  by. 

iii.  41  El 

r.  496. 

lory  ot  iT.  27a 

uiil^arv   t 

[)  phjaic   and  mMLinici,  ir. 

369,  370 

tteir  nibjecl,  qnaotitf,  if.  369. 

601. 


I  600, 


anbila  ijiupatliii*  and  affinitie*  at,  ii. 

603,  60S. 
aipaniion  and  eontiMtiixi  of,  ii.  197 — 

199,  209. 
operation*  of  man  upon,  n,  233 — 246. 

Stt  Operationa. 
cMifitiittatiolu  o^  anaioaratcd,  it.  366. 


KatMr — ooiiftiincff. 

th«   innileiy   itf    tha   intcllKt   OTar   the 

viiriitf  of  it!  formi,  ii.  362. 
no  inqiiirj  evir  madB  ai  to  tlie  quantity 

and  diitiibution  of,  *.  339. 
ni-n  tntAj  at,  alnjri  tlu  ume,  t.  340, 

398,  426—429. 
lelitiTe  qnaniitiet  of,  in  a   hogihend  of 

more  in  «me  bodiea  than  othen  in  tha 

conicaclion  of,  nnat  lake  placa  in  one  of 

three  way*,  t.  420. 
three  nil«  for  the  better  rxpcrinWDtiitg 

on,  T.  427,  428, 
■el  down  by  Iha  ancienli  a*  having  form 

nnd  (jnalitiH,  t.  466. 
dopoiled  and  pawire,  a  fiEtioo  oC  the 

human  mind,  ib. 
ahitraet  mntter  ■■  a  priocipla  conliaiy  to 

reawn,  why,  t,  467. 
optLjion  of  Thalea  reipecting  it*  first  prin- 
ciple, T.  469,  470. 
of  Anaiimenei,  t.  470.  471. 
aFH«iadilni,T.  471—473. 
of  Parmenida,  t.  476. 
ofTel*iiii»,T.  476— 496. 
diScnltis*  of  thair  tyitenu,   t.   473— 

476. 
eternity  of,  r.  491. 

eoncluiion   of   Denuoitnt  come*    near- 
«t  to  that  of  tha   piimitiTe   wiidam, 
ib. 
proceadi  from  Ood  according  to  Sacred 

Wril,  a. 
doctrine*  mpecting  matter,  which   we 

hnra  by  faith,  ii. 
into  what  foniu   wonld  cmtad  OJittci 
left  to  itieir  bna  ifaaped  itaelf,  ib. 

of.  by  nature,  t.  647.     StI 


Alteml 


1.  Con  re: 


flnt  mattw,  Clooi  and  Em,  suamag  of, 
iii.  67. 
Baam't  tieory  of  da  enatio*  of,  iii. 

68. 
mimaJtrMiHiiag  Ariitolit,  iiL  69. 

:onn   be   nutive    and 
apponlled  and  cl< 
r.  468. 

CoDT  opinioni  rexpecliog  thii,  T.  469. 
See  AlteiBlion,  Connnion. 
■atniatio  fruclunni  ab  igne,  L  '289. 
.  ii.  446 — 150,  550. 
diitiiii^iiihed  froui  aaumilalion,  ii.  614. 
ia  of  three  natnrea;   Til.,   of  ftniti,  eC 

drinki,  of  impoelumei,  iL  446 — 148. 
of  dhnka,  eiceu  of  nutuntioa  pcodueaa 
flalneaa,  ii.  446. 
Tinegar  will  not  bum,  why,  ib, 
how   to   rabesh    dnnk    that    baa 

Fa]Ud,ii, 
by  bnry Ing  the  bottlai,  ii,  U9.    Sm 
CkriGcktioD. 
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1446. 


huigtd  in  iiTKikB,  it, 
connd  wilh  lime  nod  uhti,iL  447. 
with  cnbt  ud  oaioni,  A. 
in  h>T  and  lUmv,  A. 
io  cUwa  box,  tft. 
bruiwd  fay  nlling,  it. 
woondad,  11.  446. 
prkkad  with  «  pio,  ib. 
otgold,  iL449,  450. 

rulei  to  ba  obwrrid  io  attampting, 

ii. 
exptriment  ntnpoHtd,  ii.  4S0, 
Datura  o[  gold  muit  ba  known,  ib. 
Kftjdew  for  medicine  ibonld  be  gatheied  (tom 
tie  hllU,  ii.  fiSS. 
I  iKwd   b 

WaU«,ii.6I». 
ntgiir  mead,  ii.  G20. 
llMta  and  drink*,  which  the  moat  Douriabing 
kindi,  ii.  358—362. 
dacDciion  in  beer  of  the  flaah  of  apooi 

boiled  and  minced,  IL  tS9. 
varielin  ot  like  deeooliona,  iL  SGO. 
nonreai  of  the  biswn  ofcapona,  A. 
cnllice  of  cocka,  it. 
Indian  maiia,  iIi. 

pituchioa,  it. 
warn  milk,  ii.  360,  361. 
oil  of  iweel  almondi,  ii.  360. 
jdk.ofegga,iL361. 
miudng  of  m«t,  A. 

chueti,iA.  SHAlimrntatian,Nooiiibinent. 
MaMnreoMnt*  ol  motiona,  jr.  356. 
KwiOTM  of  worda  liaTe  prodncad  poa^,  !t. 

443. 
MMhtnin  et  aiperimentalii  hiitoiia,  L  S9S. 
quid,  i.  235,  572. 

machatilctE  artii  oontiniu  praeraaBO,  i. 
12G. 
KMhuleftl  Uttorj.  iii.  333  ;  it.  353. 

naa  o^   eaMntiBl   la   nalnial   philo- 

aophj,  ill  332. 
arti  continually  progreaa,  It.  14. 
in  arte  mechuiical,  the  fiiit  darice 
comei    ibortal,    and   tine    pei- 
fiicteth,  ill.  236. 
KaoliEiiiai,  Baeou'i  ^nuwa  of,  UL  51 1. 
the  pnctica]  diniion  of  phjiica,  it,  126. 
piaduced  bf  inquiittion  of  the  efficient 
and  material 


«  kind!  0^  IT.  : 
'i.  365. 


of  Peliaa  to  fontb,  T. 


llad^n 

Kadiaa  windi,  which,  t. 

Ihair  chancier,  t.  1 67. 
ll»el»tl,U.  25,  88,37. 


a  dedit  impoaUua!,  ib. 
magia  oalentata  qulm   elabomf,  magii 

ekborata  quira  am^ificata,  i.  59a 
tna  ejni  partaa,  it. 

1.  ooDaerTBtio  noilatia,  i.  591. 

3.  GDtatio  nerbertun,  in  qui  parte 


pro  innDabilibo*  habitonim. 


a,  i.  597. 
I,  i.  597,  598. 
3.  proloogaliD  naa,  L  590,   691, 
698— 603. 
da  qnl  qnatoai  Basils,  L  598, 

599. 
jndieia    ejna,  at  piBeapta,    L 
600—603. 
a  qnatnor  elemaDtii  Aiialotalia  Madlitata 

■fFeeta,  iii.  604. 
tabula  anperadtioaw,  U.  157—159. 
medicina  qna  ad  lapgHritataa  ^ectaot, 
11  156—157. 

qvm   openntuT  anper   oorpoa    '*•••••• 

par  dllauiionem,  iL  276. 
Kedletaal  kiatorj,  defidenef  of,  m.  S74. 
MwJIiHmHb  hiltttis  *.iwifcT"VTrHF,  L  408. 
Xedldna,  definition  eC,  iii.  373. 
officea  of,  a.  mall. 
deficloDciaa  in,  ill  87S— 377. 
naa  ol^  in  meatat  aflectiona,  iii.  368- 
Bpart  from  natural  phiioaophf,  am  em- 

piricira.  iiL  367. 
oompared  with  mtuic,  iii.  371. 
acitnce  oF,  why  eanjectiiral,  ib, 
noK  laboond  Ihan  adnnoad,  in.  373. 
'Apollo  and  Xacolainu,  goda  ot,  ir.  379l 
onr  SaTiouV  mindea  of  healing,  A 
aobtili*  of  the  ao^ed,  it. 
PanoSina'  docttiiw,  •& 
impcatniB  in,  <t.  380,  381. 
the  profeanon  of,  it.  3B1. 
thne  odEoea  o^  i(.  383,  396. 

1.  preawratioD  of  health.  It.  StL 

2.  cure  of  diaeaaea.  It.  384—390. 
in  which  many  di  '  '      ~ 


D^ect  to  lake  notaa  el  tmf, 

A 
neglect  of  antti 

885—387. 

inqniry  oi 

narieet  of  tha  partnolar  cnea 
at   poRicilar  diacaaa^    ir. 
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a  Bf  lib, 
-ISM. 
thii  (faa  piincipal  put  at  tlio 

■Tl,  IT.  B83. 
fane  adnioDitioni  for,  1*.  361. 
dinetioni  for,  it.  392,  3S3. 
three  princiipa]  pncepti  for,  it, 
393. 
Hedldnsl,  pfaj^ciBoi    iluald  inqnirt    w\M 
■impW)  nitarfe  jieldBlh,  iL  fiSJ. 
TBini  of  medicinal  earth,  iL  563. 
pnparaiion  oC  cantnt,  it.  3B9. 
to  prodoM  loDgrritT,  T.  263 — 266. 
openting  on  tha  hmnaii  bodf  bj  dila- 
tatlDD,  T.  371. 
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390. 
383,  390 


XabuUtllOD,  Um  MaifnMaliM  t^AvtrnHt,  iii. 

719. 
M«i«..«ilinii|  ii.  650. 
MeUUrat  csiulni,  i.  44B. 
Xslocotoiws,  ii.  463,  *87. 
Kalting  nf  l»di«,  what,  t.  332. 

mdthig  jHHol  of  nibilaiitll,  J.  316. 

laqnomodocolenda,!.  376,  647— 649. 


lr.-«,iii 


mf,  iii.  _. 
diiided  into,  It.  43S, 

1,  doctrine  nmceniing  faelpa  to  the 
memofj,  wheraof  writiog  ia  the 
chief,  >». 

2.  doctiin*  of  tha  nKmon  itaelf,  It. 
436. 

diridcd  into  prenotiou  and  cmbleiii, 
It.  436,  437. 
power  of,  iT.  374. 
artiOcial  aidi  to,  iT.  162,  163. 
of  the  jnat  t*  bleawd,  t.  40. 
Ktnwidar,  aafing  of,  mpectbs  lain  lore,  iii. 
442. 
nf  soiinal  loire,  t.  29. 
Handaali  dnplei  Titlum,  i.  455. 
Mnu  hoRiinia,  velnt  manui  hominii,  tiue  in- 
•tnanentia  parum  Talel,  iii.  703. 
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BO. 

,  light  of,  wiU  nuta  gItM, 

XarasiuHU  milltM,  i.  7S5. 
'fDnM,T.81. 
pal  ooiTcriilatem  nram  perineal,  L 

n  primoidialit,  ii.  S2. 
mianctione  lolii,  iiL  760. 


i.478. 


idoU,  1.  92. 
KeMiltBiT  vain*,  ii.  356.  357,  358. 
llaUllk.  mentio  eomm  in  Ubn  Jobi,  L  467. 

irianbu,  iL  269. 
230,  261. 


aparianti 


tnuiiRmtatiiHwa  metallonmi,  ii. 


n  roiucribenda,  L  408. 


rs" 


•dntiouea,  a  2?8— 

XaUll,  growth  of,  iL  598,  £99. 
drowning  tlia  hue  in  the  mo 


810. 


nBnenMBt  o^  it.,  iiL  Bl  1,  813. 
■epatatiim  from  one  anothar,  W. 
principiatioa  of,  iii.  813. 
practical  anggeation  fie  reaearchea  taocb- 

ing,iiL8T3— B17. 
diicoioinlion  M,  iL  460. 
colonn  prodncad  bj  diMolntion  o^  ii. 

437. 
the  bue,  whalhtt  they  hare  bean  nS- 

citullr  refined,  ii.  620. 

■  ta  niembta  the    pre- 


Iba  praoDU,  iL  599,  600.  AaOoId,  ^?ei. 

incorporation  oC  iJL  SOI,  802; 

drowning  of  within  other  metala  In  tw» 

wny.,  iii.  802. 
compared  with  vagetablea.  It,  813. 
mode  of  their  generation.  Hi. 
pnpoaad  hirtory  of,  ir.  2G8. 
eonTonioa  o^  iT.  367. 
eondeoMtton  o^  haw  canaed,  t,  S4S. 
psaaibilitf  of  tranamatation  o^  t.  346. 
opened  by  heat,  t.  364,  363. 
•otTcnta  U,  t.  873—376. 


of,  a 

■•tql^M,  quid,  L  235. 

aiqnirit  caoaaa  fomalea  at  finale^  L  6M 
—671. 
Katapbrdoa,  a  branch  of  natnnl  adeoca,  iiL 
352—359. 
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353. 


n  plif  lie.  A, 
hiquiry  into  Fornwl  tnd  Final  CuNM,  a 

put  at,  iiL  356,  3£7. 
nalheiMlia  a  branch  of,  iil.  SS9. 
defiDilion  of,  if.  136. 
mtanina  of  the  trm.  It.  JM4— U6.        * 
diviaioH  of,  iT.  860—366. 
thi  point  af  till  pjnunid  of  knovMjir, 
It.  362. 
KttoUu,  Cawr'i  aniwtr  to,  iH.  813; 
■atemptrStUMi*,  i.  606. 
Kateorologinl  twUMn,  aUSiji  of,  L  8B9. 
KatMn,  hiilonr  of,  L  399 ;  t.  M)9. 
Kattoram  Hlitoria,  i.  601 ;  iii.  T33. 
Xathod,  plued  in  Logic  ai  a  pait  of  judg- 
ment, iiu  403. 
eontaini  the  rules  of  iiidf[TO*nt,  2. 
DUigiiml  and  pmbational,  tth 
divenltin  of,  iii.  403—107. 
error  of  pntnatart  ndnction  of  knawledga 

to  HU  and.  iii.  S9Z 
Lord  Bncon'i,  i.  220 ;  jr.  19.    Sm  Bacon, 
how  to  be  muTcd,  it.  AS. 
D^th*aDcieut^iT.  110. 
of  diKoarw.  it.  44B— 454. 
the   archilectnre   of   the    acience*,    {t. 
463. 
Itrtlwdkal  daliTUT,  iii.  404. 
-  Kathodniantiqnorum,!. 218,219. 
ad  filial,  i.  86. 
Scmioni*,  L  662—669. 
Melhodi,  aire  Pradcntia  TtaditiTE,  j^ 

667, 
1.  Buigiiimlii  aut  iailiatiTa,  L  6G3, 

664. 
3.  aeroamaliai,    iItb     anlnnatica, 

i.  664,  665. 
).  pcraphoriuuot,  L  665,666. 

bui,   >al  per  qnMMiaiK*    nun 

■ ■     ■■>nibn«,  i.  666. 


;.  per  D 


a  de 


\,ib. 


XtthDulMi  watai,  recerpt  (or,  iii.  829. 

■atlM  in  ancient  Tetve,  iT.  443. 

Ketnt  gnvintc  Titan  abbnTiiint,  ii.  171. 

dal  tiibitain  mortem,  ii.  204. 
HeMnQita,  torment  of,  ii.  364. 
■ice,    wittlur  ffnuroM  iy  /mtrefaeiiat, 

316. 
KlcrAeoam,    man    u    called,    iL     641; 


>.jud 


i.  319. 


Kilitar;  Art*,  enelien 

leaming,  iii.  369. 
Tirtur*  a>]d  power  of,  promoted  bj  liar 

ing,  iii,  307-314, 
when  they  moat  flooriih,  iii.  3TS. 


..;;!" 


la  the  (t 


iujurad  bj-  the  •edentary  arte,  t.  84. 
■OltM  imbellri  ntina  ciTitatom,  i.  794. 
Kilky-way,  t.  536,  541,  HI. 
IDU,  hit  obtrtatiim  on  Ilia  drfirU  of  Bobbu'i 

ladtKHne  Lo^  i.  378. 
MnS,  knowledge  respecting  the,  iiL  367. 

lympathy  between  body  and  mind,  iiL 

367—3(0. 
action  of,  on  body,  iii  369. 
n>e  of   medidne    in    afiectiona    oC  ii>. 

BBB. 
■tFectiou  of,  depend  on  tha  atata  of  the 

body,  iil  369. 
effect  of  diet  and  regimen  oa  the,  Ab 
natoie  of  the,  iii.  379. 
facultioi  or  fonc^oni  of  the,  iB. 


precepti  concerning  the  eallare  of  tliiv  iii. 

439. 
diiauea  and  inScmitiea  of  Ibe,  iiL  437. 
infliKnee  of  habit  npon  the,  iiL  438. 
connlenanca  and  geetnic  the  gate  of  tbe, 

iii.  457. 
imagery  o!,  liltcned  to    leSeiitoi    tnat 

glaawa,  iii.  241. 
diimei  o^  how  to  bo  cored,  t.  SOl 
nuloal  relalioD  and  confonnity  between 

the  food  of    mind  and  body,   «.  Sa 

£m  Knowledge,  Philowiphy,  Science. 
IDne  and  the  fomace,  tha  two  paita  of  na- 
"' pfailoaophy,  IT.  8431 

aa  to  the  aitoationi  of  minet,  T. 


in  gcmn,  qucmidB^ 


inquiry  ai 
345. 
Uiiana  de  litn 
ii.  249. 

pomllana  artiRcialea  in  China,  iL  295. 
llinaral  hatha,  iii.  376. 
KiniitratiOBM  ad  aensni,  iiL  552. 
MiiaUlarisi,  their  manner,  it.  295. 
WrabUiam  hiMoria,  IiL  688. 
KliMlat,  UK  of,  iii.  349. 

either    not    tme    or     not    natBral,    ir. 


srtanalkaiat,  why, 
Tianr'a  milaclai    of   hoJiag,  it. 
fualt  accepta,  L 


r.  341. 


■Ira^  earned  br  the  thining  of  nitre  apm 
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Hilf  pcrfwt  nperplanl 
miitai  Tuilflnti  aonuo 
;pIuiatiD,  L  301  ;  iiL  2B— 31. 

Xlltl  an  imperftct  cmdetiMtiaiu  d[  tht  k 


MithiidktLam  m 


Xixtor*  of  bodiet,  ir 
or*piriU,i*.  20! 

Kodem  HUtory,  iii. 

deAcUncy  of^  Ut. 


Momu,  tb«  window  at,  t.  59. 


pnfit  and  ple*- 
.    i.  2ia. 

the  Roniiin,  the  lut  of  earthly,  T.  87. 


not  riioplf  amti 
Xonotonj  of  life.  t. 


tiu  foni  chief  ii 

dnwing  fonh  beat,  U.'  371,  636. 
inducing  patnliitction,  ii.  636. 


in  liuBciea,  ii.  b'3T. 
effect  of,  OB  weather,  it. 
virtnea  of  the  full  of  the  moon,  ii. 
ma  heat  in  her  beuni,  ii.  644. 
eorponal  lubalanca  of,  It.  18G  ;  r.  £3G. 
not  a  iiateiy,   deuie,  or  kM  bod;. 


notionj  appear  to  csrr 
the  lunar,  v.  448. 
dea  eierj  lii  hooii,  i' 


Koan,  il  47S. 

Mom  pmnu*  nnlnra  et  diipcnntrii, 
■DtKhcta  de,  L  704. 


Kenlknawltdg^  It* dMtioDiiiU.  418,419; 
I.  3. 
I.  The  cmnplaTatpUtfoniatgaod,  t.  6. 

1.  good    untpla,   or  the   kiodi  of 


b.  good  of  conniunioii,  r.  7. 

genoni,  T.  11. 
recpHtire,  it. 
2.  good  eonpaRtiie,  or  the  degreea 
of  good,  T.  S,  6. 
II.  The  tnttnn  or  georgia  of  tho  mind, 
*.  3. 
it!  diTUioni,  T.  SO. 

1,  of    the   dilFeroDt   ehantctari   ot 

Datum  and  diiporiiioni,  t. 
21-23.     ■ 

2.  of    the    a%ctioni    and  pertuc 

Utionv  T.  23,  24, 
S.  of  tbeit  cnrei  and  rnnedin  by 
codom,  &c,  >.  24 — 29. 
Appendii,  on  tbe  rslaiiDn  between  the 
gooda  of  mind  and  bodj,  t.  30.     Sea 
Knowledge. 
Koral  law,  a  part  of  divine  renblioo,  iii, 
478. 
higher  than  the  light  of  nature,  r.  113. 
Konl  philowphy,  iii.  383,  417,  4J4. 

the  handmaid  to  religion,  iii.  433,  4J1, 
diSerence  between  civil  knovledge  and, 

the  Ihfulogj  of  (he  heathen,  ir.  78. 
the  handmaid  ofdiTinitj,  <r.  SO,  27, 
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iL28. 
Bltn,  Msuring  rirtue  of,  ii.  461. 

ilunt*  tha  giDwtb  of  dogi,  iL  459. 

in  milk,  bad  for  children,  ii.  469. 

anoint  tha  bad  of  the    Tina  with,  iL 
435. 

diuolnd  in  win^    aceot    of  cool*  the 
qiirita,  il  650. 

created  br  refrigeratjon  of  )piril«,  T.  273. 

the  fptril  of  the  earth,  t.  274. 

produce*  longeritj  if  taken,  ii. 

■0  tbe  nilroua  imelt  of  frnh  earth,  t.  27fi. 


■we11*£r 
ntnm,  eat  tanfobn  ai 


a  {ri^dnm,  ii  166, 


in  natnrl  ngetabili,  A, 

in  oongelalione  luitatniD,  ib. 

to  pnlren  pyrin  potnm  eaadndt  ad  fbrti' 

todinem,  A 
Telnti  ipiribu  tema,  iL  1 67. 
■Tihn^iiM  pioguia  roddit,  a^ 
impiDgnat  Miim,£. 
■piritu  humanna  deniat,  A. 
a>iu  nitri  in  cibii,  iL, 
plantm  njlroue,  >6. 
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>,U.  119,111. 


473. 


u  m1<  RmMWii,  a.  36  J, 
VoUUtr.  aslithaHi  lor  ud  igRlMl,  i^ 
Vobilltu,  aatiOMtB  da  el,  L  689. 
Van*  alittaduii,  iL  87,  BS. 
VmU  wladUiwi  ■■  il  wwn  &wi  iban. 


16% 


148. 
oQmI  d»  BlMkn,  T.  US. 
ODW  of  tlia  Nil*  iuBBdatia 
diiifij  in  Am  d»ftim^  i 
dnn  tha  ik;,  i>.  1£4. 
Uom  higbv  and  msn  rtndOj  than  Iba 

■mth  wind,  ik 
•aid  ud  d(7  1^  dw  tMt  wkid,  t.  lU. 
lMilAi*M  «bn  bam  tbc  bud,  A 
if  it  Tin  bj  night,  tualj  hiu  mon  Au 

thret  daji,  ^ 
oflan    iw-rniianiiiJ    bj  othw   adatncy 

windi,  T.  If  6. 
Mw  Dot  daring,  it, 
bad  fiir  coBmmpttoni  A. 
•Oowtima   diiKtlr   Mlam,   bnt  (■  not 

diracdj  MowM  hf,  ■  aonth  wind,  t. 


with  the  anilfa  wiai  ■ 


■onlMn  Sm,  tidu  of  Iba,  t.  4fi3, 483. 

■•t  pmno,  TCcdU  0^  T.  M. 

Vote*  of  cogilMiona,  daficiaw?  ef,  Ui.  400. 


Votioaii 


r.tes. 

implex,  Mt  inittr  nperGdai.  iii.  KM. 
)■,  in  notiDoibnt  nil  ami,  mc  in  logicia, 
nee  in  pkfaide,  i.  1&9. 
VoUoiu  ■■""""'^i  balk  iMnl  and  plijucal, 

ir.  49. 
VoUUa  KliDnun  homina 
da,  i,  773—777. 
■ax  modi*  elieiend*,  i.  773> 
1.  per  Toltoi  et  aia,  16. 
S.  per  »erl»,  L  774. 
S.  per  full,  L  774,  77G. 

4,  pet  ingema  au,  L  775,  776. 
B,  per  finei  maa,  ib. 

5,  per  idiliiHiet  aliaraiD,  i 


a.  M  ( 


L778. 


EBDiil 


4.  dean 

L  779. 

5,  de  canndo   mb   Liiitnliii    ai- 

Vmut  I'agvtUatto,  — ■  diana  need  in  Oaa- 

ein  to  pndnce  EnqnteDe^Ti  ii-  654. 
KoBTuhmaat,  meana  of  caBfejing  wid  cod- 
nnag,  ii.  362—368. 
to  pmtnt  ita   being  dn»D  awaj  and 

uhiled,  il  S63. 
to  aaod  it  forth  man  attangl;  inla  tka 
parte  hjt  atiauthaniBg  iba  ■UMacfa,  Ik 
to  lend  it  forth  bj  alMp,  ii.  SCI. 
to  proTide  that  the  pvl*  thiaiiliw  liav 

!t  to  Ihm,  ii.  363,  364. 
la  fiirther  the  act  of  Maimiktiiin,  ii.  3S5. 
of  Kring  enatnrea  in  tba  maiiju,  iL 
379.    Set  AlimaiUBtMCk 
Vov*  Zambia,  Flcmisra  wintoad  Ihai^  il 
638. 
wddent  from  naa  of  ebaieod  tbo^  il  648. 
(ftid  of,  iiL  646,  G50,  651. 
VcveltT,  *B»  much  impottanca  attMbad  Its 


Vovltaa,  immodieom  ajoi  atndioni,  i.  4S8. 

tarbonua  uipeetB,  eor,  L  453. 
VOTSB  Org*""^  ■■  'G7 — 365  ;  iv.  39. 

pTMBmiiim,  i  121, 123. 

Dadicatio,  I  1S3,  121. 

Pr«fatio,i.  135—133. 

diitribatia  operie,  L  1S4 — I4G. 

(mperfid  itaH  <^,v  21,  33,  76. 

iVW<iMfo,t  71—117. 

daft  0/,  i.  71,  79. 

aaalytii  tf,  L  88-^102. 

tmnllai  ionb  of,  i.  "~ 


79,81. 

non  pnpetoo  fambat,  IiL  83. 
Snbea  qnft  fonmbir,  in  aaUimi  plaamtaa 
tnoTODt  ab  oriante  in  occiduitaa,  iiL  H. 

hiatotia  anbiimi  comcriboDda,  i.  405. 
■slU^  and  qtudditj,  degrete  <d,  ir.  4fi& 
Soma,  fail  diaintamaat,  iL  689. 
KuaariM  of  the  windo,  T.  175,  176. 
Hotiltlo  par  wpaiatioMm,  L  S39; 
Sjrmpha  ugnif;  the  ^irila  «f  Kiiog  oaatuo, 


m  on  the,  !L  516,  B37. 
butard  fimit  of,  ii,  537. 
Oatha,  man  ftra  deceiTad  with,  childran  with 


Obellad  tnufeiaidi  illutntia,  L  153:  i 

5SI, 
OMU^  Ulutn&o  of  railing,  if.  (0. 
ObMoritr  of  Un  ariaea  from  four  (anaci^  T.  9 
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policj  of  yiddiog  to,  iii.  4£fi| 

Oeniirti  b  phpk,  iii.  338, 329. 
OdotM  jaitk  litton  Fluida,  L  833. 

condeimnt  ipiritiid  L  3£4. 

ol&ctiu  et  odnnuD  hiitaris  coiiKiibaidi, 

•d  oon&rtitigMqi  cordii,  iL  190,  191. 
teu  |ani  •xaunic*,  iL  SJU. 
enm  cammiuiiatioDc  nibabuiliB    diSiui- 
dnnto^  iiu  18. 
Odonn  and  infectiim*,  ii  6411 — 651. 
llwBlVW,ii.64A,  6i& 

£feTiet,  iL  646. 
■Btaoria,  A. 


pataablngloi 


l«ciutt,ii^ 


L6(r. 


■ftar  drangli'i  ii  G'S- 
&«D  ci^ntatida,  A 
bm  OiiiD;  pr  p(i*r.  Si. 


tobaora,  iL  449. 

pgnaoden,  dm  ol^  t&. 

odann  to  coal  the  ipiriU,  H  650. 

tt  fbrthn  Tcnrnoui  appatilM,  ib. 

to  diipOM  ta  dcTDBOIl,  it, 

to  gire  plcuut  dnaui,  &. 

to  Donriifa,  liL 

ta  check  Ike  iMag  til,  li.  6SI. 

eompued  *ia  icnuidi,  &  431, 430, 470, 

471. 
•WMt  whtn  th*  runbow  toncbn,  wLr, 

iL609. 
■WMt,  fae«t  and  moiilate  nqnitiU  to,  ii. 


■te  cotpoce&l  nibftuicM,  iL  610,  811. 
of  txatmentt,  irby  diisnitiiigi  ii.  "' ' 
of  pntndkctiont^  vhr,  to. 
jM  MUM  jicld  euellent  pt 


%  U  bwtUD  afflciatur,  ii. 


■BjdiGcetui,  iL 
Oil  aM  aMST  aaecMd  br  beat  ac  cold,  wlij, 
ii.  617. 


OU— cntwMJ. 

pranred  ij  tba  i^d  etMp*  af   tba 

watanr  hnmoiu,  T.  339. 
ant,  •ritchai',  iL  664. 
magical,  to  heal  tlio  wgimd  bf 
111*  wedpoii.  "  "" ' 

ucnth  iiL 

, _^».43. 

OU  Ag^  ^DTUXUKM  a^  T.  22. 

how  It  doMnjv  tb«  hoBtan  bodj,  t.  318. 
Sm  LoDgeiitT. 
OltOM  datinoDt  •piciMi  libantu,  ii.  320. 

dtk  bunont  dlatiiu  canawrati. 


OlTmpM,  iriadlni  nnimiit,  iiL  6(£. 
OhIimb  idntianuil  partaa  gnomodo  tntdaadB. 

LIS4. 
OlBnipot«aUa  opara,  oi«ai«  si  nihila  at  icdi- 
gtn  in  nibilnm,  ii.  343. 
•ttribali,  iii.  111. 
Onantlonwi,  eoDtntctia  eotfaraia|ier,iL301, 


Lo  eonoroia 
grawui,  ii.  I 


S41. 


iL490. 


of  olhar  liqnen,  H. 
of  nlidt,  *.  864, 
of  metale,  t.  3«4,  S6S. 
ofslaii,  til. 
OpantlonM  hamfnia  annat  eonion  i**^f1rp. 

L  SM— 363,     FM*  HDma. 
Opantiou  of  man  gpon  mattu  on  of  htw 
lundi,  iT.  333—245. 
bj  excluding  diitnrbiog  cauKc,  it,  233— 

235. 
b7  cainp»aii«[i,  Ac,  ir.  336 — S37. 
by  heat  and  cold.  It.  237-^241. 
t^conlinnanceinatiiilabla  place, i*.  34IJ 
t^  nitulatioD  of  motioB,  if.  34Z 
V  eoDtnIt  or  aTenian^  iT,  242—346. 
by  allMoatioB  of  die  fanner  hi  metbodL 
iT.34A. 
DphloiibU,  ajipiartnei  <f  MV  i(ar  aaor,  M 


288  i  ».  270. 


>,  iiL  13,  763. 
OpUtaa  eondcnaa  tbe  ipiriti,  i 

effefia  ef  opium,  it.  370,  371. 

betel,  iT.  371. 

tobuco,  ift. 

jtarly  opiate  diet  commendad,  T.  37 

inhaled  ai  Taponra,  t.  373. 

from  vhat  medieiaet  prepared.  A 
OpUtm,  L  S54  I  ii.  163— 16S,  193. 

apimn.  ii.  162,  163L 


qnomodA  uUnda,  fi.  164,  165. 


•d  pcolangatioDaia  Tita^ 
aiemplit  probatam,  ii.  1 65. 
Qpiolsni  of  other),  profit  to  b«  d«riT«d  froiBi 
iiL  365. 
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qoind,  it.  263. 
wbctliM'  tb>t  which  bu  icIatiDn  to  truth 

gtwlat  than  that  which  hai  nlation  Is 

apinioii,  i*.  467. 
of  JBdstii  to  b«  btluq  V  pobta  th&t  naj 

ui«e,  T.  107. 


i,  671. 


Ltaa. 


im»h  bf ,  u.  5SP. 
OpdM  hiMoria  caineribendt,  I  40B. 

tutnoHoU  jun  iwliom,  iii.  73S. 

OytlN,  a«b  wd  oti  Ht  in  dark,  hov,  i 

'    I  or  the  are-biUi,  ti. 


dooUi  (iuciii,  A. 

ponUindnua,  ii.  S2S. 

■ight  in  old  agr,  iL 

cja  injured  by  ciccM  of  light,  A. 

•o  1^  mimita  atDdiu,  it. 

waica  nd  in  asgar,  not  In  blMhln|t, 

vb7,  iL  630. 
hu  Bum  J  oVJocM  wUcb  aSoet  It  with 
pltaunra,  nona  with  pain,  why,  A. 
■jJobM  »fiptu  flu  U  a  diilance,  why,  ji. 

432,632. 
pcopnaad  hUtoiy  of,  It.  968.  Su  ViublM. 
Onogf,  PiinM  ot,  bii  woand  how  nanchod, 
0.369. 

7  of  hia  mardani  tmdat  tottnn, 
r.  37e. 


MA. 

Ofatiouia  malioi   cat    fiala  qntm   (rind- 
pinm,  i.  755. 
OntlMU,  (ppnidinf  to  bMtnr,  iii.  S43. 

of  Dcmuithowi  and  Cicaro,  exceUent  ax- 
•mplea  of  alaqiuDca.  iii.  409. 
Ontoro*  tastii  liinilei,  papnliu  nari,  I  7SS. 
Onlarie*.     Vide  Rbsurica. 
Oiuon,  whj   bad  pnmotan  of  thcli  own 
fortune,  iii.  469. 
di^raiKe  between  Mpbiita  ud,  iii.  394. 
iKgloct  tho  uti  of  piiTata  diicaune,  iT.45B. 


Ontor;.    Set  Rhetone. 
Orboa  elenenlaium,  i.  165. 
Orbilini  Isng-liied,  why,  iL  653. 
OrdBT  w  en»tf,  L  816,817. 
Ori^lBil*  of  thiugv  a  |art  rf  pbjue,  iu.  354. 
Origlaai  localet  Tentorum,  iL  3^  3S — 43. 
OnUtUan,  ot  hiid  winda,  T.  160. 
OrnitUi  sn  aTiaiii  TUli,  iL  SO. 
Orpharisn,  iL  399. 
Orphd  ihcatnn,  L  470. 
Oiphau,  fsU«  of;  an  ilkitntion  of  the  influ- 
ence of  Uuuifig  in  ■  —  "■ 


bead*  oC  maka  an  ^ttient  hiaalet,  iL  662. 
Ortaliu'  nuitenal  map,  it.  454. 
Orttwcnplif,  whethat  guidad  by  pnainu- 


Ortrioh  on  aftoc  itf  h<ad  wai  atrad  B%  iL  471. 


to  ha  acqnired  bj  theit  ill  null,  iiL  457, 45IL 

bj  theii  woida,  16. 

l^  raptrt,  iiL  459. 

1^  thair  natorei  and  «iidi,  tb. 
Otto  "«""*"".  Ut  "fVotoarata  aiarian,"  iiL 

39. 
OoiMlna,  knowledge  of;  iiL  461. 

ahould  ba  impartial,  A. 

choice  rfpnrfwaion  to  be  deternunedhjjJB. 
(Mum  dDseDDalii  Maa  lua,  iL  1*23. 
Onn  TiLnon,  L  323,  353  ;  HL  117,701 

in  lapidnn  lenom,  iL  393, 

Cnpido  ab  oto  pregnttDi,  iii.  79,  SK 

OTscum  TirificatiD  ignata,  L  316. 


Oritant  between  planta  and  Iituib  tnato 
it  5S1. 
have  no  diitlnction  irf'  aelei,  iL  631. 


I  ben*    mdminidnulbn,  i 


»an,L709— 711. 
7aia,'bodiI]',  hijlorr  of,  prepnaed,  it,  2lTS. 
doetm  talce  no  tioubta  to  mitigate,  it. 

387. 
thoce  who  an  dck  and  feel  do  ftan,  an 
lick  in  their  mindi,  t,  30. 
pRiatinK  the  bee  ihouM  be  put  down  br 
law,  iT.  394,  995. 


propoaad  hiMorj  oC  ir.  368. 

(ha  ikin,  produces  longoitir,  r.  SS4. 

TtHmmOaiofj.  lagpaitd  tj  Awm,  L  49^ 
PnlndM,  natina  prapilii,  adrenia  aaliga 

Fail,  explanation  of  the  fiible  of,  it.  SIB—, 
lite  bant  of,  or  leaned  eipnienee,  it.  ' 
pvabolm  P«i^  inunfelatlok  L  ii 
530. 

PulM  deriTod  Iran  Pui,  It.  319,  S36l 
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pKp«r,  k  ungnlu  iiuluca  of  art,  it.  173; 

<ihf/iu  Iff  faftr-maltiuji,  L  624. 
PkpU  I«i  coBtn  MKum  nuptial,  i.  45S. 
Papilio  upon  jgnii  ivnuciMla,  i.  29 1. 
~  « linguluu,  i.  38&, 


nt. 


.  TaltiaUa  obMmtimi  aipnaad  bj 
lh«  auciuu  in,  iii.  4£S. 
phiti>»>]>h;  uaHding  to  tin  udant,  JT. 
318.     SttiijUii. 
Pmnbobs  SdoDUDi*  illustnlM,  L  7fil— 768. 
niui  panbolanim,  i.  iSO. 
panbolc  Pinii    intanmta^  i.  S21 — 

S30. 
car  taculia  ndioribiu  EnqoeaUona,  i. 
667. 
PantwUMl  pottry,  it.  316— ai8. 
iU  DM,  iii.  344  :  JT.  S1G~318. 
inaUucao^ikL  818-336. 
FiraotliB*,  iu/ambimtmlal  Mad,  i.  559. 

■ulphnr,  mercDiy,  and  nit,  ii  4S9 ;  T. 
205. 


Dc  Nntntionc,  i.  S39. 

De  Coqnn  Uamaiio,  i.  SS7. 

'"  iatarpntaadl  S.Scriptui&, 


Bnloi,  Ll  33. 


lejiLi,] 


.274. 


ilLfiSS. 

eornptor  Kjentitf,  iii,  533* 

•atii  nxBlii,  iii.  576. 

Paradim,  oceupatioiiBt  lioniiiii«  io  Pacadito, 

i.  465. 
PaiMMTC,  tho,  It.  253—263. 
Pn-faet.  i.  369—390. 
■ofiK  t^Ou  ttwi,  i.  380. 
ad  biatsriaiB  wtnnlsinetupeiiiiientili'm, 
i.  395 — 103. 
PaiMlU  barbui,  i.  448. 
Faiva,  uftan  nf  Pin,  it.  321. 
Farant  and  child,  dntiM  dT,  iii.  431, 
ParU,  jud^pnent  ol,  iii.  319. 
PamraUaa,  hi*  tenet  that  th*  tarth  woa 
**  primnm  frigid um,"  ii  S70. 
ampaTrtl  tnlh  TdatiuM,  iii.  74. 
bi>  layiiH  that  th«  lattb  ii  iIn  oriiriinl 
toHiuof  cold,*.  161. 


miiintaiDsd  two  ptindpU*  of  thlngi,  t 

476. 
doctnna  ajui  do  nniute,  L  567. 
da  frigora,  ii.  41. 
duo  ranim  priocipia  dixit,  iiL  94. 
Purmanio    ab    Alciaudro    lepehaDin^    1 


Panota,  tbaii  pnirer  of  imitatiDn,  ii.  424. 
Part,  not  the  plnntlitr,  bat  tb>  najni^  of 

p■it^  make  ika  total  gRMu,  it.  470. 
PutUiplN  or  tonSnan  betvan  planta  and 
liTing  ciaatura,  iL  531. 
immorablo  ali<-II-fiah,  it. 
plant  lilu  a  lamb,  A, 
Pwtl«alan  an  infinita,  it.  408. 
Pkltia  Inalaaiadotua  •eeimd>  daliiicatia  ct 
aivnnwatDDi,  i.  79 — 83 1  iii.   547 — 
577. 
ptolM*to,ii>.  543— £46. 
PartitlosM  hiitoria.     Fide  Hiatorih 

aaisntiBniB,  i.  425 — 130.   Tiiia  SeientLi. 


quButilBa,  ii.171,  172. 
Paaaioaa,  tha  Tiaibla  dsnt  of  tkam,fl>  &67 
—571. 
ftar,  IL  5S7. 
^f  aad  pain,  ii.  US, 
joy,  a. 
aagar,ii5S9. 


PaatniM    Ibr  ibaap  in  btaading  icMln,  t. 

156 
Patienoa,  two  parta  of,  iii.  S78. 
PatrlaioTTiB  da  multipltotioM^  L  795. 
Pfttrioiiia,  kit  uritiiv),  i.  564. 

tu'-/'aaBo<aiH,"iu.89i  HL  147. 
oompana  tha  tidal  of  tba  loa  to  mlar 

boiling  in  a  caldron,  iii.  41. 
a  rtvivtr  nftkt  dmtriim  qf  oMnMf  idta», 

ani  Uor  d^mMn,  iii.  85. 
)ttt  tjmsniHa  o/'aatniasaijF,  iii  723. 
jlii  aaUuntf,  iiL  753, 
aoblimated  tha  fiunea  of  the  Plaloniala, 

IT.  359. 
on  the  fbnn  of  OamF,  T.  £38. 
Vemtiu  Plaloai*  diici^ua.  i.  564. 
da  fbnii&  flammaruin,  iiL  763. 
PatToni  literaEoniB  quale*  palendi,  i.  449. 
PttnltU  inter  Apoatolo*  ■dut  lit«tatii^  i  468. 
L  443. 


Tirtutii  roituB,  L  444. 
Paaoa,  ilothful,  comipw  raiinita,  *. 
Fwtrll,  rardicinal  uie  nf,  *.  264. 

F«dmntt«alkBowM8«,iii.41S.  . 


by  Google 


IKDBX  TO  THB 


Ptguu,  DMBlng  of  lb*  Ub,  iT.  SSL 

bnam  danotu,  i.  SS4. 
NlM,  Ih  body,  how  nrtncd  U  jMtt,  v.  306. 
raktalOB,  uairimmti  m  UarUm  (Miny,  L 
S99. 

J&NBl  fan  (MM,  It.  402, 

MMU    diflenniia,  L   610, 


PKodMloo,  iL  U»-M1 1  It.  94X 

bH  wmtai  t«Mwt>  6nh  by  (araUlisg 

Into  pita  du  m  tkaiWi,  U.  S3S,  6S3. 
■nctiMd  br  <^w  U  AUxnlrii,  tk 
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•Tolatio  !□  aenm  eat  dnp]!tala  actio, 
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fagandd,  li.  16^—165.     ruU 

OpnU. 
nfrinnndB,     ii.     165—168. 
ni<  Rafrinimtia. 
ndo.u.  168. 
a  170—173. 


nodcmtione  wmalU',  ij.  17S. 

(I  coanutu  dehcunnr  et  Boik,  A. 

Mnionun,  tclni  pneritia  hub  record' 


beuignioi. 


Ulwr  libmlir  niKeptai  leacat,  tt. 

>  ipitilD  JDiitLa  mrponun  origiiicin  docnnt 

(n«  daikcatkuiu  actioDW,  ii.  119—131, 

ft  ^rita  iniuto  arigiiicm  doean  paln&e- 

lianem,  ii.  121. 
detiiMlar  daplid  modo,  u.  113. 
per  comprauioQiDL 
par  dKentiaDsm  *pontw>ewii. 


uti,  ii.  362. 
in  coipon  nmpuii  wlide  innlo  detino- 

tDT,  >L  219. 
la  elMHi  M  pinanibda  libanlto  detizMlnr, 

IL330. 
YcgebtluUnm  at  uumaliDm,  iL  SOIl 
Don  iDTrahmtDT  uDd  do*  Mlati,  ii. 
ndca  Mmm  priDcipalU  b  cajrile,  iL  130. 
actio  ct  Botiu  eju  id  oofponboi,  i.  310. 
ipititDina  miiiota,  L  318. 
•piritnc  flnidiutii,  error  commiuii),  iiL  37. 
flfJlUBS-TlAi  qnomodb  diitilkU,  i.  636. 


BpllgliU,  aiTom  luad  in  • 
Bpriofi,  origin  of,  t.  SBS. 

miDHK],  T.  890. 
Bpnagw,  tliB  growth  of.  It 


Btegft-pUyisg  ihonld  be  ■  put  of  gdacHic^ 

i(.  496.    ,Sn  ThMtre. 
StaaeUtM,  iL  462. 
StMubisf  of  blood,  ii.  SSfl,  369. 


tnna,  u.  369. 
SUrobndH-.i.  810,811. 
Stuiy  bBTBi,  vhgthcr  on*  tWMO,  v.  £17. 
Btan,  fonu  and  oidar  ^  ir.  £E3l 

wliMber  rat  flm,  *.  £33,  650. 

tlu  douarpnti  of  Ihnr  apbcm,  A. 

Ibeir  aabrtuM,  whMt,  t.  519,  634—5::. 

Ihert  ndiatiaDa  and  pnpvtiaa  to  h  ir 
quired  into,  ir.  363,  S&X 

light  0^  vha^ier  pfimilin  at  derimira. 


their  nitmber,  t 
Duignitodc  of  lb*,  (.  543,  54S, 
B*  of  tbdt  apfanDt  ■> 


a  nights  *■  586. 


«h  J  larger  on  w 

appearance  oT  new  wan,  t.  ow. 

iK  Baam't  timt,  iiL  13,  14. 

wbetbar  craatad  and  diaaipa tad  la  paatea 
of  ^ma,  T.  641. 

whether  globei,  i.  543. 

their  true  diitancet,  iS. 

itar  the  dsnei  part  of  in  •«■  mb,  t. 
556.      Fidt  Stelln,  Calaatia. 
StatM  of  Biad  on*  WTiag,  ia.  441. 
Stateasaft  in  anaonr,  t.  79, 
Stall  venii,  iL  20,  SB— Sa     Viib  TobIl 
atatna-atftal,  how  to  mix,  iiL  801. 
Statnaa,  to  whom  erected  in  tka  New  Av 
Un^  iiL  166,  166. 

aid*  to  naaatj,  iv.  416. 
autnte.    nu  L^ 
Stitntaa,  propv  made  of  drawing,  t.  98, 101 

—103.    5aeUwi. 
BtellM,  fbrma  M  ordinaliB  HdUnua,  L  403. 

Docte  hjemaK  grandiont,  cnr,  a.  391. 

de  niagnitBdiua  Mitnn,  iiL  767. 

aa^i,a. 

mm  eanun  diatanti*,  Hi  768. 

parlee  orbia  ani,  "^tT""  danfiia.aLril. 

atalla  danaior  para  oibia  aoi,  iiL  757,  Tit- 
an «ri  ignea,iiL  757,  762. 

an  alanUir,  inatarlgnaa,  iiL  764, 

eDBmtnt*  ah  Blppaidia^  iii.  753,  7(6  i 
a  Oalilwi,  iiL  766. 

nOTB,  iiL  752. 

ApUw  eorie,  iiL  768. 

Debnloac,  uL  761. 

an  pnmitiTi  laoe  n  az  Qlaatialiaaa  *^ 
iiL  763. 
Btarlana,  M  otanU  nd  anb,  H.  64. 
BtUUtoilM,  IL  S4B.  349. 
Sl«l0i,  their  BWlhod  jnaH;  lidicaled  bj  Cxxn, 
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•imple*  good  for,  t.  295. 

bag  to  ht  Tom  on,  ib. 

iipportance  of  attaoding  to  tlu  montli  of. 


tttuut,  hardsning  MSomeneUhira  itOTM.  il  620. 
bitUo  by  ■  dof  ID  ugar,  Ibe  powd*r  of^ 

a  chann  to  piOTolu  chtjar,  iL  664. 
obMTTalioaa  on  the  gmonUiaa  and  bar- 

daniiw  <A  iii-  818. 
takn  a  long  tima  to  g! 


_,  .     ,ea*dhiitarj(itiT.270. 
Stopa,  muioil,  u.  lOS,  409. 
Btora,  opinion  of;  a  caute  of  want,  iii.  497. 
■tTMiBm.  nalnialiBtioD  al,  v.  03. 

honaa  ot,  iq  tfaa  Now  AUantii,  iiL  132. 
BtrawlmTlaa,  ii.  346,  48^. 
gtrangtb  of  bod;,  iii  370. 
BtnltiUa  loDgMfiuti  pndeat,  ii.  173. 
BCormina,  i.  4SI. 

Btnttliig,  cauaa*  nt,  IL  46S,  47a 
Btjle  or  ddtary,  iiL  403. 

mataiial  to  tbo  u«  and  prognu  of  know- 
Wge,«. 

matbeoBlicBl,  iii,  404. 

mignialical.  ^ 

bj  aphDrium,  iii.  40S, 

hj  atKttiODa  and  quailJOiu«  tA. 

according  to  ibe  aubject,  iii.  40S. 

in  acrordanoe  witb  raeeiTSd  opiDiona.  it. 

of  writing,  ia  Lntbar'a  ag^  iii.  232 — 284, 


aaholaaticoiiiit],  ib, 
■nUnnaria    corpora    qooad   alaniilatnn    at 
mutabilitatcm   hand   diiaimilai   cakeatibni, 
iii.  32—34. 
Bnbtarrany  fira*,  ii.  461. 
SabUlitaa  iDDlitii  dnplei,  i.  463— 4AS. 

in  nulerit  ipd,  L  46& 

in  modo  et  mrthodo  traetandi,  ib. 

natora,  i.  liB,  160;  iii.  17,  £79,  £S0. 
SnbtiltT  of  thing!,  iii.  243. 

of  Datura,  iiL  243;  it.  43,  £1;  t.  421. 
BaOMM  in  lif^a,  bow  Is  aecnn,  t.  S7— 78. 
hflMMlonM   TaDtotnw,  iL  32,  33,  S2,  f3. 
'^Fidt  Vmtl 
Bnool  corporis  iL  IB3 — 186. 

quomodo  raatitaaadi,  ii.  993,  203. 

RMcidi  ladnDt  ad  loDgxitatcm,  iL  321. 
Boeidsnm,  palttlat  frai  magmtUea,  i,  497. 
Bndoc  aninulinin,  iL  263. 
Buffsriny,  advantage*  of,  iiL  434. 
Bogar  naed  to  awaeten,  iL  532. 

baa  put  down  the  tue  of  honej,  ii.  619, 

augai  DMd,  ii.  620. 

diMolTad  in  wina,  anarimant  toaching 

Lssa. 


BnvgMtimi,  a  part  of  inTcntion,  iiL  391. 
8iif[Anr,  praaartion  ef,  in  combination  with 
atn1,iT.  414. 
merEnr;  and  anlphnr  two  of  Paraedaai'a 

prindplea  ii.  459;  iv.  242. 
nurcnrj,  aulpbar,  and  aaJc,  introdiution 
to  propowd  hiitoif  of,  t.  205,  20G. 

' .  646. 


1162. 

ler  autallonim,  iii.  ( 
at  fnlpbnr  a 


I.  46 — 19. 

dnidad  iMo  two  fart;  i.  47.      Vidt  PbilD- 
topbia  prima,  Pbiloaopbf. 
Sana  of  tbingi,  docliiaa  concarning  4ha,  ir. 


bottaitvhra  petpendimlar,  iL  645. 
baal  bj-  nflazion,  iL  64S,  647. 
coUeelad  in  biLming,gla*i,  lE. 
•ITecIa  in  natura  wrooght  br,  ii.  647, 
64S.      VUt  Cmlaatia,  Sid. 
Btiadaw,  origin  of  moitlun  on,  ii.  497. 
Btipnbla,  antitbeta  da,  L  694. 
Bnpeifloial  knowtadge,  nott  popnlar,  ill  291. 

bad  affecti  of,  iiL  314. 
Bnpernatattan  of  bodiat,  iL  596. 
Bnpantltia,  anUtbrta  da  al,  i.  693. 

anparitidnaa  pbiloaophia,  L  175, 176. 
8np«ntltiOB,  tha  loot  of  it,  what,  iL  66B. 

oppoBtion  ol,  to  natoia)  philoaophf ,  iii.  499. 


phitoaophf ,  ir.  66. 
aatitheaaa  for  and  againat,  it,  477,  478. 
biatory  ot  inpentitlon^  iiL  331. 
SlU  ad  qnindacem  annoa  firit,  ii.  124. 
roatco  lilanun  A  acribena,  iiL  538. 
Botpaad  fdno,  et  nanadtsti,  iL  309,  210. 
Bn^l^  aotitheta  da  at,  i.  705. 
Bniplaioii,  aniitbea**  for  and  agoinat,  ir.  49). 
BwaUowi  made  wbila  by  anointing  the  egg 
with  oil,  ii.  663. 

iM  (At  oifMtMa  q/'jHv- 


BwMt,  the  natoia  of,  ii.  565—567. 
caaae  of,  T.  358. 
■weatins  of  tlone%  i.  387. 
8wMt-baciL470. 
BvMtnaM,  thiM  thing!  in  ma  for — lognr, 

bona;,  manna,  ii  532,  619. 
Bylla,  i  724. 

one  of  tha  trmUan  of  tb«  world,  t.  1 2. 
nunamad,  "  Tha  Fortonate,"  i.  58. 
ByUoglim,  iiL  BBS,  393. 

ia  the  radnetion  of  propoaition*  to  priik- 

dplaa  in  a  middle  urm,  ir.  439. 
judgment  bj  rfllogiam,  diridad  into,  tk 
analytic,  r& 


by  Google 


INDEX  TO  TBB 


doctrim  of  chncbt*  or  diteetinn  ot 
blUciM,  IT.  439—134. 
BaeoK't  rv««ai  qfllm,  t  66,  67. 
nulru  for  tha  •dfuniDMit  of  ntnce,  it. 

3*,  49. 
muiat  dedac*  l«w<r  BiiiMU  bon  prisd- 
plM  a[  KiniM,  JT.  411. 
4rIlogl*mal  nihil  aperit,  L  136.  631. 

Ht  RJactia  prspoailiaaum  ad  priaopia 

per  nudicK  termimi*,  L  641. 
rrduetio  ilia  dapl«x,  H, 
AiiMoUlii  Mtciilaiii  iil  607. 
§ftn  (TlTanm,,ii  325—673. 

■  Ugfa  kind  nf  natdnl  m*^  ii.  178. 
/ictH!f,lalMfiomiiitataatian,ii.  327. 
ffya^nttW  at  aaUpatUa  nmai,  iii.  606. 
aditu*  ad  hiHoriam  ijapatliu*  «t  an- 
tipalhui  miun,  iL  SI. 


BjvgaihJ  or  mind  and  bodj,  iii.  K7— ST*, 
belwefn  blood-rrUtioni,  ij.  666. 
of  lota'a  (piriti,  iL  673. 
lynpathin  and  aotipathic^  m»Jifi»«l^  ii. 
379,  380. 
anthuidn  BETBt  bhddu,  il  379. 
a  itont  fnim  llu  Wwt  lodis*  ibotc* 

■jmpathiei  of  feet  with  tba  head,  ii. 

SM). 
or  irriiU  and  bud  willi  tba  heart,  iL 
lympillij  Bud  aalipiithj  of  tbinn  intitv- 
ducttnn  ta  propMad  hiitoij  d^  t,  2U3, 
201.     Si  Plauu. 
Bjltada,  a  kind  of  mgthod,  iil  407. 
STttam  of  tha  nniTcna,  qunlic 

eoncaming,  t.  315 — 633. 
Sjataiu  cccli,  iil  737—747. 


mnrt  ba  pnaand,  iT.  137. 
.  137—148. 

raaing,  iT.  127—139. 

proiimi^,  iT.  129 — 


•,1t.  147,  14& 
r.  311,  343. 
btwDedT.84S— 344. 

visdi,'*.  198—300. 
powar  la  Cuatall  frnitful  aaaaraii,  *. 
198. 


impRiTameuti  ia  tha  aaili  of  ibipt,  t 


of  wind,  T.  199. 


law  gaognphiod  ialec. 


aocM  finm  Umo,  i. 
«f  iMBntrj,  IT.  91. 

nwdidnal  of  areond  qnaUliaa,  T.  370,  897. 
»,L»3,»4. 


>,  1936. 
e,  dc  focnl  salidi,  1 336. 
iiuian^a  cBnTanimtai,  i.  386 — 398. 
hiilanti>  in  jvauna,  i  338—247. 
inttantia  gfadoam,  i.  348—256. 
ivjectioiii  Dalniaktan,  J.  259. 
particalariimi  ad  indnctioneBi,  til  61R. 
Ul<r«nicndi,    UTA    kgilinue    inqniailioiiia 
(onnola,  i.  199;  iiL  619,  630,  639, 
^40. 


246—848. 
mcdicinaln 
376,396.  ' 
Taoitimltaa,  antiihaM  da  ti,  i.  699. 
Taeitnt  riiai  monua  obauratioiica  ipin 


,7331 


3sa 


538. 
Twdlsa  <dtm  amu^  da  Abhh* 
TalMoUan  opamion, «.  SOS. 
TalaooUua  opaiatio,  ii.  301. 
TaJltman,  daniatioa  of  tbe  tani, 
^IkatiTC  paojda  loaglived,      " 
TangitlUa,  diTi^  tangibiliuB,  u.  »»4. 
Tuigihla  bodiaa,  thn*  dawia  of,  t.  318. 
laitaiiimM  mauri*,  iiL  98. 
TaMoaUoaaQMaiforq^fla  n^eaioiu,  iiL  721. 
Taita,  tba  aania  ot;  ir.  161. 

moDth  ont  a^  whf,  il  554. 

propoaad  hiatal;  «(,  ir.  269. 
laxaa,    paspla    DrartHicthcMd    iritb,   aata 


533. 
TMth,  il  580—583; 

<rli;  •miiLT*.  il  554. 

in  men,  of  thna  kinda,  ii,  681. 

Taiioui  Ibiioa  of,  in  aninialiik  it. 

no  horned  baaat  hai  i^pac  iirth.  liL  5B2. 

ofabDne,>5. 

dlildf«n'>  ohai^  ot,  iL 

thing!  injuriona  to,  ib.  ' 

poinia  fbf  coniidaratioD,  iii.  68S,  £83. 

ts  apply  tho  mot  ol;  t.  304. 

Iha  cnut  fenaad  bb,  t.  898. 

analog;  of  taetb  and  beak,  ir.  166. 

ofGalilBO,  iT.  193, 

wUOrir  wuaiU  ly  Batam,  iL  119. 
Tatadu  nriTed  tbe  doctrine*  of  PaiMmidet, 
iT.  35Bi  T,  476.495. 

commenlariaa  on  the  natate  ai  thing*,  A. 

hia  doctnna  of  tba  OBton  of  the  daBMli,  A. 

of  the  beBTona,  ^  477—479.  49& 
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of  iha  «nb,  V.  479, 493. 
CDii9icta  grnwLlei,  t.  4SU. 
aTgnwratian,  t.  4  BO,  433. 
whj  iha  HTlfa  not  ds>lrar«d  bj  Ih*  nu, 

T.  480,  481. 
of  da  pioceu  ef  matatian,  v,  481. 
of  hot  ud  Dald,  >.  305)  t.  477. 181— 

4S0. 
h»  1  puton]  pi 


-^723. 


to/  kit  idiaU,  iii. ! 


Ut  Ahhj  ofHda,  iii.  41. 

Iii«  doclrine  (onceraing  tba  unl,  It.  S98j 

L  £0—63,  606. 
tf  lie  principle  iff  Ufa,  I  BS— 67. 
^  Ike  tediryo,  i.  i5a. 
of  ths  ihqn  of  aoinuli,  it.  S4Z 
inUoduced  affinit<r  ud  omipintiaD  iota 

DBttue,  T.  651. 
on  the  light  coDtained  in  iSr,  t.  fiSX 
liii  doctrina  of  ■  lacuuin,  t.  406—500. 
eovpared  wiik  PamaaJa,  iiL  74. 
hit  wiitjiigi  uid  iuflunica,  iii  7Si  7S> 
iitfbifma  oa  Bacai^  i.  £0,  51. 
Baam't  obii^aiitmt  to  kia  uxmb^  L  564. 
BHRiarduiai,  iiL  536. 
Contratinni    Puniciudi*    diiciptiliu,    L 

564. 
Ptnnenidii  plMJU  iut&unvil,   iii.   94, 

114. 
doctrinii  Demtcrill  uwntil,  iii.  115.    - 
anuDi  TEiitatii  «t  •cienliit  alilit,  iii.  1 14. 
coniDiintaTia  f  ju)  da  nanrl  nraiD,  iii.  94. 
doctriu  da  natniS  eUmtntoTum,  iiL  94, 

Bi. 
da  coilo  at  oeleatibiu,  iii.  95 — 67. 


de  colon  St  frigoie,  iii.  95,96,  lUO— IIU. 
phitowpbi*  eju  pailonlii,  iiL  1101 
qiutnoc    deiDonitiatiana*    qn*    pluloas- 

pliian  ^ui  dnUnost,  iiL  1 13. 
de  nniiia  nituiA,  L  393. 
da  lues  In  tin  aommntil  oaotant*,  iii. 

767. 
"  da  prinia  ftigido,"  ii.  370. 
aSnilatna  at  coniiHTatianHD  in  aatncam 

iatToduxit,  iiL  772. 
itvwn  fibulam  ^t,  iii.  571,  603. 
ToBieil^  reDumed  b;  leuning,  iiL  414. 
Tompannoe,  aniitkeaea  for  ud  agaiiut,  ir. 

4S1. 
Temparuitia,  aotitheto  da,  L  627. 
Tempaiatim  of  tbe  fear  nu^  powiblj  ba 

predietad,  iv.  351. 
Tempoili  Putu  Mugnlu,  iiL  52S— 539. 


Tomporii  Fartni  KaitnlM    centemat. 
Uile,  i.  104. 

pr^aee,  iii.  S23— 637. 
BonKjcr^  iii.  £23,  524. 
lUUe,  iii.  524,  525. 

origin  tf  lieptfiiar  dfU,  iiL  £25,  526. 
vA^itr  Unheal  tnU  lb  Temporit  Farlai 


Man 


.  105. 


Tampw  Boetor  auctontm  at  Teiit 


Tima. 
TmwiSt,  iu  windleu  ■ummit,  t.  I7& 

(rea  boa  uidw,  i*.  129. 
TerabTBtloa  of  the  iranka  of  frnit-tnea,  iL 

4S2,  489.  499,  600. 
Term*  of  Ian,  »  cnmniantBCf  on,  (unind,  t. 

105. 
Iran,  figoiB  tana,  L  403,  406. 

in  (npai£cia  utmm  tnmoactt,  iL  264. 

ailxini  tub  teni  Hf  nltie,  ib. 

infitiiba  mnUtloiiaa  m  Bupaj£cia  orbifi  iiL 

756. 
intariaia  terne  nobil  ignota,  iii.  749: 

effimii  tans  matariata  iBDgi  infra  BBlam 

•a  •i■U^^  iii.  113,755. 
[oininm  bigidnm,  A, 
an  Met  aal  nUt,  L  327  ;  iiL  739,  7TS. 

Fk/«  Kolatio. 


rotatio  tanawliiliccntaiazeogitatauti,  ii 

£3. 
■n  migoai  ul,  nt  Qilbartu  ait,  iii.  68. 


dDctriiiK  Taieui,  iii.  98,  1 13. 

EUi  nan  a  lola  junpridem  daatn^tB  Mcnn- 

dom  Telaiitun,  liL  99. 
piDoma  a  cbai^  iiL  67. 
obU  prima  pannt,  dtinde  nnpti,  ii. 
tema  at  maria  hiitoria,  L  SOI. 
T«RW  ototiu,  ii.  264;  iiL  750. 
agro  Berafardiatiu,  ii.  265, 
IWTBUa  ax  magnate,  L  300. 
Tematrial  magmtona,   afanTofUMt  s>,  «dI- 

faoCed  bf  Oe  BrUuk  AaoaatiM,  i.  390. 
Toatet  contn  argumanla,  Mititbala  da  aia,  L 

706. 
ntkla*  on  du  aimaaaon   of  lit  nuua't  srA, 
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nMtM,  ntM  of  tb,  if.  S16,  toe. 
JiadtJIna  at,  M^Mted,  it.  SIS. 
idol*  of  tlw,  ir.  U,  63—69. 
•f    life,    God    ud   tngtU    iptctaton. 


ThMUeali,iii.7S»-780. 
a  pcu*  0^  lib  Dm-'" 
■■   iu.716. 


fntitioiuii  tia  legit 
i.839. 

I,  i.  830. 
>  nni    ntianii    hnmann 


M  cjni  ippuidiDBi, 

it   iHitimo   on 

In  diTinii,  i,  I 


da  inditnu  miiutii  in  d 

Lau. 

tKuiticoH  Beriptntainm,  L  B34— 
836. 
pUlonpkk  ethnkU  Tic*  thaohigiai  iii. 

£95. 
Ibcologia    at    pbitou^uB,  U  Ml  Edri 
M  nDMH,  coDjugfom  dimutauD,  iiL  S66. 

Natonlu,  phUanphit  dinnii,  i.  Mi. 
IlMolegj,  motif  Hi.  478. 

thiMfbld  diniioi  at,  i*.  393  ;  t.  Mi. 
diTuioiia  at  whj  dmiUBd,  T.  111. 
BO  M^p  U,  HDcnltinted,  it. 
thna  appndJNa  pnpoMd,  (6. 

of  (he  lue  of  tanman  luaon  in  dinnt 

maucn,*.  111—115. 
of  the  diRna  of  nni ET  in  Ilia  hbigdoni 

ofQod,  T.  115,  lie. 
gf  tiia  amuutiinii  of  tlia  Soiptnica, 
T,  116—118. 
■  bindniKe  to  llie  progreaa  of  nntuTal 
pbiloaophf,  ir.  78. 


i  947  i  It.  541— MS. 
d  tan,  qnid,  i  724. 
Thaomishj,  the  tne,  whit,  t.  12. 
TLwn'l  osmmenlarj  au  Euclid,  it.  49t. 
ThMvitram  Dilitia,  iii.  54B. 


It  viih,  T.  S70,  885. 


TfbtfiM,  bi*  diinmalaUaii,  *.  60,  ()1.  - 
nuoa  of  bii  retired  bibiti,  r  G5. 
Tleiaina,    in    Itnlj,  echo  in   cfani^   lepcata 

twelTa  ttlDe^  ii.  £97. 
Tiaklng  and  faUheri,  hirtoiy  O,  pmpowd,  ir. 


ntmd  in  (i>  16(jt  cmh^,  iiL 


iL4&. 


r.  443. 


1  of  Tjua   rei^m- 


thearj'  □[  Apoilon 

the  oriain  ct,  ir.  180 — IBS. 

OmliWa  thMTf  sf.iT.  21Z 

motiona  of  th*  le^  fife  in  nDmber,  t.  441 

ii  either  a  Hiing  ud  UiiBg  of  th*  valet, 

or  ■  motioD  of  progreauon,  t.  445- 
ii  net  a  riling  and  falling,  ai  of  witei  m 

a  tauldtoo,  whj,  T.  SCO,  445,  446. 

-__  —  (j,^  of  the  oeean,  «. 


447. 


r.  446. 


abb  aad  flow  eTaij  nx  boaia,  hu  so 
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but  ia  Uie  Mue  with  the  dionul 
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which  i»  Dat  ceoSBcd  aolelv  to  the 

limiu  of  tba  baiTeM,  T.  449,450. 

'    the  great  mue  of  waten  bu  a  ngulu 


proTed  bj  ti 
—454. 
aix-bonily    recipcocatieu  of  tido,    bow 

produced,  T.  455 — 157. 
mqattie*  to  be  made  ai  to  the  faeigbt  of 
tide!  on  dillereiit  caaata.  and  tfaeit  lime*, 
t.  457.     Vidt  Fluoi,  Mate. 
TlgtlUltlll,  Nera'i  jiaiider,  t.  63. 
TignMf  the  Armenian,  t.  8). 

a  Rominii  Tictna,  i.  794. 
Timbai,  difftrent  kindi  o^  ii.  543. 
Tim*^  tfao  riTer  of  Time  onl;  biingi  don 
'■  '     "■       ■    ui,  iii.  827, 503L 


T.  82. 


waiting  on  the  aheua  of  Atoopoa,   i 

307. 
flight  of,  not  eoDiidared  by  nen  in  tht 

portsit  of  foitune,  t.  74. 
th«  MooMii^  at,  known  enlj  to  God, 


dJT«iiitj  of    the   eSecta    of,   t.       Viit 

TtaBH,  hiKoij  of;  iiL  S3S  ;  ir.  304—308. 
Tinwiaon,  de  eo  Plntarchna,  i.  686. 
the  Alhaniao,  r.  57. 
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ntlunmi  tmned  Into  a  gnuboppar,  whj,  r. 
S20. 
in  cuadmi  Tcmii,  enr,  ii.  313. 
TlUa  Uvron.  iiL  328,  22S. 
iMd  hvai  in  thamidiUa  ofkitonc^ii,  517. 
fteqaanti  Hgs,  ii.  518. 
a  HiMniHtiB  of  psatilcDca,  ii.  554. 

hatliar  it  will  itop  bleadinA  iL 
663. 

)uip»  mman  in  travail,  i&. 
TobMOS,  a  naceotie.  v.  271. 

diichaigM  laMiMda,  <rli;,  iL  G74. 
idiarn  the  apirito,  ii.  577,  649. 
not  taken  in  not  or  Kvd,  ii. 
abaorbi  mntitnTB,  ii.  579. 
^iSeient  gnirthi  of,  ii.  623. 
noda  oTmelioiatian  bj  eoltim,  O, 
En^iah,  bath  inall  endil,  tk 
di^ar  of  DM  I7  woman  with  ihiU^L  6SS. 
naieatienro,  iL  164. 
ToUa  Xatlunr,  «i>iuaer>|>l  tml  If  Bomu  to, 

iiLS4&. 
ToIsrantiB  dnn  putea,  i.  603: 
lonaa  conipand  with  flgum,  iL  886. 

coDipuvd  with  edonn  and  Tiiibla  order, 
iL  368.     Sk  Soaod. 
Tonnu,  an  indicator  of  diaaaia,  ii,  554. 
Tonltna,  iL  S7,  69. 
Topiek  an  rhetoria,  L  63S. 

*al  ganaralia  id  partienlaria,  A 
axempliun  topica  particnUria,  L  636 — 

639. 
indactin  da  oelotibiu,  iiL  736. 
loplM  in  logic,  gannal  or  partienlar,  iiL  881; 
fT.  423,  424. 
emnpla  of;  an  inqoirr  cosMniing  haaty 
and  ligbt,  IT.  424—436. 
Temtntonitt  inTontio,  iiL  611,  614. 

a,vim  MpnlaioDia  piti^  iiL  31,  S3.    Sm 
PaWit  Pjiiaa. 
Torpado  mwim,  linking  povn  0^  iL  669. 
Trade  winda,  Iba  caua  ci  v.  147,  14& 
TiadltiO,  liTO  an  tiwlitiTa,  L   SSI.      Vidt 
LogiDk 
Umpidi*.  L  664. 
TMdidon,  diriaioo  d^  iiL  399. 
<ngan  et,  A. 

Atthod  tf,  iiL  399,  483. 
iHtutntion  at,  iiL  399,  409. 
■ppendicaa  to,  IiL  413. 
Tn^mn,  iii,  304. 

wh;  tailed  "  PorMona  "  b;  ConabntlM 

tba  Qreat,  iiL  805. 
Pliny  tha  Yoaogar'a  cbanctar  o(  t.  38. 
TnLjuiiu,  L  472. 
KainnilHly  of 


I  of,  iT. 


*.  339,  310. 


pu^  i.  54S,  644,  GSO. 


0,  inqniiittD,  phikaophia  prima 


■Dt  mn  dodndt  a  (ocmla  ni 


ant  par  ooncrata  corpotm  mTentiona 
MaKia,L  331,332. 
Ilea,  affectad  hj  know- 


sf  knowUdga.     5m  Logic 


■rgsntl  Tiri  in  argentom  ipciabilii 


.614. 
if  nwtala  donbtful,  T.  846. 
•f  qnickdlTor  into  uItbt  mar  ba  bopad 
for.  r.  347.    &■  Matati. 

f ,  of  tha  hMTana,  t.  627. 
abaotnta  equality  prodncatb,  iiL  337. 
whilanaai  and  blacknan  aoat  incmnp*. 
tibia  witb,  a, 
nanaplastotlon  of  knowledge,  iT.  449. 450, 
IiabralMlBl,  bit  Digeat  of  tha  Bonian  Iaw, 

1.817iT.  100,  IDS. 
Ttm  of  knowledge.  It.  337. 
TnM  in  cold  eonntriet  fnll  of  reain,  ili.  646. 
moatly  &iul  ooea  in  two  jean,  wbj,  iu 

compantiTe  aMa  1^  difiatmt  kind!  at,  v. 

326. 
age  inflmnoad  bjr  cnlliue,  t,  230,  331. 
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fonnd  buried,  expLuned  bj  tba  availing 
of  tba  earth  orer  them,  t.  8^.    Sn 
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TrtpidatioB  in  aMronomy,  vbat,  i.  345. 
Triu  prineipiorani,  iiL  605.    Sm  Paraealana. 
Tiiba,  idoli  of  tbe,  iT.  54,  55,  59.   3m  Idda, 
TillMBianw,  i.  BIB.    Sn  TrebonianDi. 
TzlbatU  gnTatam  popnlnm  ad  impenadnm 

non  idaneiim,  L  73S. 
Trtgliita  Tyianni,  i.  443. 
Triai^  Cotlrgs,  Cambridga,  cbanber  in,lL  400. 
Tilatitta  Titam  aliqnanda^on^u,  iL  171. 

1 inatitnlion,  T.87. 

,   .803. 

Nagnal,iL  66Z 

Troplol  Tenti  uioa  Iropina,  iii,  54. 
Tn^ioa,  casaa  of  eitrem*  heat  iu,  iiL  645. 
wind*  within,  t.  450,  461.     Su  Brita. 
Tnmpat-matal,  eotnpoaitian  of,  iiL  803. 
Tnth  and  niili^  tha  man,  It.  110. 

aBed  of  litigiou  argnmeati  on,  iii.  491. 
the  two  wayi  of  diawTering,  ir.  50. 
dangler  of  Time,  not  of  Anthtcity,  i*.  S3. 
TomoTM  in  TtDlla,  iL  361. 
Tnmann  in  tbe  rtomach,  t,  356, 
TniUnM,  ik  15. 

aceti  cpmpeati,  iL  60. 
muitia,  i.  799. 
CBiua  belli  Torcii  aenipet  adeel,  L  SOO. 
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drinka  al,  ii.  566. 
brewing  ibonld  ba  IntrodoMd  into,  A 
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a.  57S,  577. 
duir  drinks  iL  S65. 
ctubim  of  Bunting  tb*  cjM,  U.  577. 
of  djehig  Uh  hair,  ii. 
of  YMhM,  ii.  S7S. 
of  chnnolsttiiig  of  nmer,  A. 

'       -I    oTLml    hM  iB  hi; 


CiLB: 


T.  U,  I 


^phoa  m^t  bj  Pin  in  ■  »tt,  it.  SSS. 


■  wwd,  ii.  4fi. 
•  of  Sinpton  irfta 
'tend  (•  IkoLunl,  liL  487. 


1,  iT.  454. 

^rpofnpUw  biMora  ui»wiitiiai<«,  i.  410. 
.Tjnaildde,  MKamti  te  aod  agaiBMi  t 


hm  iti  boliaf  in  tha 

nnnrwiien,  i*.  SI. 

UM«dli7iNin*od(ifi 

mated  fcj  noT«lty,  A. 


iT.  H. 


diTiBiKi  of  Icuning  Willi  nfuiuMa  to 
tbna  pom  of  Ult,  iii.  839,     Sm  '. 
loiophj,  ScioDcoa. 
DsdmUtloii  it  winda  im^lw,  r.  177. 


•dlMg» 


qnomodA  nuuta  apud  Onacoa  at  Bnmaiw, 

eai  hjtae,  etu  «aUi  nunda,  ii.  179. 

cantionai  qnituir  dm,  A, 

Tanai  d1»  imbotB  ntanda,  iL  17B,  IBD. 
UngttNtU,  BH  of  imnincBdfd,  t.  384—287. 

dugn*  of  uiDi,  T.  286,  SS7. 

nod  baton  batbirg,  t.  289. 

fee  tba  bt^  T.  29S. 
VBContaa  fiagnu,  receipt  far,  iii  eSfi. 
Ouail,  (he  appctiti  irf;  in  idl  bodica,  iL  4S7. 

atnnatk  of  adenata  oonnili  in,  iii.  386, 
867. 
OaitM,  amnit  pw  mlain  ad  onilattm  utao- 
dnn,  \.  567. 

PtnncBidii  doelrin^  A, 

bi  cirilato  Do,  i.  BM 


UbIIi*,  an  thlom  bj  ml*  mmwI  Io,  iiL  S57 ; 

,         It.  W3. 

tba  kingdon  of  Ood,  T.  Ill, 


iii.  327:  IT.  289>. 
pnWio  inqoiiy  M  to  .todi.  in.  mmM?. 

iWMd;  of  dabata  in,  iii  S2L 

coin,  of  itndiaa  loa  coDfinod,  iiL  602. 
I^CoUtr*. 

702. 
anbelitnm  ntinan  po«mil.  u.  305. 
Uriu,  JL  157,  361. 

»»».l  o/Mvor  »,  iiL  163. 
ITnt  duo^  Tita.  iL  192. 

iraiitM  at  Tcritu,  ip 

,  ,  'riaodlUp  witk  rag 
tratb  and  ntuitj  tba  ■ 
Itiar  ot  lib«i,  antiibata  da  ti%'i,  691k 
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irhMbw  DiMn  lUion,  t.  4S7.  G. 


ia  tba  inlenteLkr  fen,  t.  £16,  519. 
doctrine  df  DHBocnLaa  and  Lendppiu,  t, 

630. 
■n  atom  defiuad,  thai  which  ii  without » 


doctnna  nt  H*ro  n 

of  Dcmociitoa,  t.  421. 

■  coUectiT*,  mairtainod  bj  Tdotiiu 


338. 

action  njeeUdbg  Baam,  I  46, 
in  tutnrl  utrnni  dstor,  i.  347.  . 
HDD  cat  in  nilnift,  ii.  303. 
motu,  DO  datur  laeQUio,  iii.  70S. 
doctiina  de  ncao  cooccrrata,  iii.  IIS. 
Dilla  mods  a  calido  at  frigids  pHid*^  iii. 

116. 
coacerntom  in  ipatiia  ialeittellatibBi,  iii, 

739,  743. 
an  datu,  iii.  74S. 


dactrina  Hanoia  dna,  iii.  16. 
DoBDcritifiiLU. 
Tain-glonr,  antithtaaa  &r  and  igaiiut,  ir. 

480. 
TalB-lon,  UauiMiu^  •V">8  ni{>*cli>v,  iii. 

442. 
Talsntla*  Boigia,  t.  65. 
TalBatiniii,  dicami  o^  iiL  747 ;  t.  £28. 

aonmia  tpa,  iii  747. 
Valerina  Maxlmnt,  fwAd,  r.  9£. 
Valarini  TanniDiu,  Of  the  Ini«inutiDn  ol 
Nalnia,  iii.  215— 2S3. 
pnjaet,  iiL  201—313. 
dA  ^  L  81,  S2i  iiL  2D1, 307, 212. 


•0  mtatiiM  tj/'Jormt  in,  i.  41. 
•lata  Otpraclital  mU  of  Sa€om'i  pUUi^ 
pijhLiH. 
Talitado,  antithau  da  ti,  L  6S0. 
Tklua  of  thingi,  imponanoa  of  right  aatimata 

of  tho,  iiL  4GS. 
TaldtM,  quid,  L  4S1. 

Taalqr,  tha  ignomin;  of;  baa  afaatsd  all  poat- 
Data  of  mind,  iiL  503. 
not  an  object  of  Tanmtion,  t.  524. 


Taponia,  intarnal  eoaling,  oommondad,  t.  29& 
Tariatis  inqniaitionii  Hcnndan  cauMU  qoanm 
gntiiinqairitBr,  iiL  55S. 
Mcondam  lubjceta,  ii. 
TarlBty  innMon  baaad  on  «  few  ptindplca, 
IT.  83. 
MrietiH  in  th*  atndiaa  of  tba  loumd,  iiL 
282—290. 
VagaUblM,    Gominnd     with     matala     and 
aniniali,  i>.  243. 
tb«r  aSnitiM  for  laili  and  climatat,  A. 
eoni|iaiMiio  longarit;  of,  v.  235,  32(L 
aiic  liu  no  ralation  to  logwritj  o^  *. 
22&     jiiaQardaD. 

VtKatorUu,  t.  44. 

VagsUtU  plantarani,  i.  316. 

Va^abttioil  of  planta,  mods  of  atndjin^  ir, 

201.    SwOardan. 
TaU  nannin  damripta,  iL  SB— 60. 

Teloruin  diipoutin,  iL  60,  61. 


Teloium  melior  diuoaitio  daiidenta, 
iL77. 
Jandiogmm,  ii.  64,  6S. 
ids  nlii  niDia,  iL  66l 
a,  tbe  Epicnrau,  hia  paremptai;  ffian~ 


Epienrena,  L  463. 
Vallni  Un 
TalodUa 


L19. 
mill  II  Hill.  A 
riaioDaa  Mnim,  i],  2S, 
nina  aomm,  iL  20, 35,  SO. 
Mca  qnatoot  aoram,  ii  2CL 

1.  geiHnlaa,  iL  20.  26—28. 
intra  tnpusa  prwapni,  ii.  36. 
<«.  Bhn,  iL  26,  27. 

■n  01  mota  aqnarani  partiripat,  iL  37. 
anaiinDl<L«>ll,iL38. 

2.  ilati,  iL  20,  28-30. 

com  locia  pomuliuilar,  iL  28. 
canaa  enrranliiun  in  man,  ii. 
onds  originam  dncant,  ii.  29. 
tertil  ah  oita  wlii  hoii  inmr- 

gnnt,*5. 
pmcipui  nominautor,  iL  30. 
rodiliu  CI  c«ijactiii&  deiignar 

tnr,  it. 

3.  aaaeelo,  il  20,  30— SS. 

cur  iu  ruati,  iL  30. 
niuidi,  it. 
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■litala  et  potottaUi  nntonim,  iL  S3 
—SB. 

SS— S7. 

Iribiu  UmpBribo*  w|*miu  Doecnt, 

iL  Sfi. 
qnandi  mcdidnalM,  A. 
cudintla  non  '  "     ~~ 


maibni  polMtu  daucmidi,  A 

Uutiii  magli  qnam  ntlTil,  iE> 
MBDN  puiginl  aeren,  A. 
potantia  TmloiDm,  ii.  38. 
fpatt  loealM  nntomm,  ii,  20,  S8 — II 
tr«  iimi,  ii.  Bfl. 
difficillimB  iDquimtio,  it. 
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pronHa,  A. 
tjphaaat,  A, 


cmTtcienti*  ad  jtatat,  il.  21,46 — £0. 
hMcrta  Tatcnss  nainitioiie*,  ii.  46 
calntiam  Dotal,  iL  46,  47. 
tHnpon  Inmi,  iL  47. 
nlor  St  Irigiii,  iL  47,  48. 
Tipona,  Q.  49, 

■olBtlD  DlTilun,  A. 


iMitDda,^ 
dnmtHi,  iL  S2, 

•dDDw  TeDtoram,  iL  22, 33, 59,  £3, 
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fbmitM  vanloran,  ii.  H,  35. 
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nndalatiD  Tratonm,  A. 
oMm  ccoflietua,  ii.  SB,  57. 


n  Tclii  Mtinm,  iL  34,  58—64. 

TelMiun  at  appualfti   oKriua 

dCBTiptici,  iL  AS — GO, 
nloniD  di^HMitio,  a.  60,  SI. 
qB»  pbna  pjrii  nantiea   fe- 

TonbilM,  il.  61. 
naviiuB  Tcloeiiu,  iL  61,  92. 
Ira  impnlnmii  fenln,  iL  SSL 


ex  loco  nbi  fit 
iL  63,  64. 
aatni  molendiiioraia,  iL  64,  65. 
riwda  nofailM  *d  Tentnin,  ii.  6. 
M  potMtu  veDMrnm,  ii,  24, 
EMitim  comnte^  A. 
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oica    purgitiDiiem    ct    infrcttm 
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ex  baa  hU*,  iL  66,  67. 
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foIlM  It  flabdk,  iL  1\ 
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caosnaa  mobilci  da  Teotia,  iL  75,  77. 
cbarta  daaideratonusoina  Tantoa,  ii  77,78, 

Talormn  ualin  diipovtiis  iL  77. 


Tentu  sxeitaN  at  Mdan,  iL  78, 
IsdiciB  ptf  motam  Tenlcnna  eSeet 
A.    SaWindi. 

boida,  L  410. 
_      .  o(,iL  58S. 

TntU&Uen,  artificial,  at  Oaia,  iL  591. 
in  Italy  and  ^nlo,  A. 
of  bouaa,  hov  moot  efbetiul,  t.  1 65. 
Vtntota  madieatnm,  L   353 ;   it  226 1   i 

25,711,     &>  CappiBg^auH. 
Vtntilnll  oi  enniHlBin,  ne  ail 

nimli,  iL  175. 
TntrUoftilM,  iL  425. 
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dugar  of  abttmenn,  ii.  i&7- 
hiitoiT  0^  u  ft  tfUMt  of  toBch,  it.  269. 
TaMrii  at  apMid  taetu  hialona  eoawri- 
benda,  L  409.     Stt  CapaiBtion, 
T«SU  ths  ^asat,  obaoM  oL  ncordtd,  t. 
fiSg,  £41. 

r.  £53. 

'»,  wnnatiiBea  bale*  the 
nn,  T.  fi'J3. 
ploraauiu  <jf,  raawdad  bg  PaMeiat,  iii. 


mntata  migiutiidma  etcolore,  iU.  765, 7  TS- 
VolM,  co^lationiui]  tataano,  i.  SSI. 
Tattigii  nlioaii,  L  654. 
moiMin  TKbonuD  poaaim  paparil,  I  656, 

lofih  antitbata  da  Ml,  L  706. 

nrbonun  tutnni  nga  detiimaatomacian- 
tiB,  iii.  699. 
TarMnmdi  dia  rirant,  ii.  173. 
TwUu  St  DtilitH  ipaiMima  na,  L  218, 

Terilalii  inTaniendM  diuana,  i.  1E9. 


bonitatcm  at  TsriMtam   diitingiii,   aicnt 
■iEiUnm  at  impnoiootm,  i.  481. 
Tarui^ktB  qiueMianai,  L  453. 
VemtlliUl  inganii  qaomod6  eolanda,  U  7S5, 

7B6. 
Terutilltr  of  mind  nrniiTj  ba  (acoeai  in 


Tartlai^  of  all  ibinn  towarda  north  and 

ioalh,  T.  454. 
VcfUa,  eiperimmtam  Teaica  do  aipaononc 
nponim,  iL  257,258. 
da  coDtiactiDDa  aerii  aitn  mbmeni,  ii.  S92. 
.,  bia  toTa  of  tlie  maniDriia  of  hii 


of.  It.  34Z 


iaadnii1il«i,i.  711. 
-  id  by  bim,  ir.  496. 


^M,  Di«n 

Iha  hair  corrnpt,  iii.  297. 
nmlaulft  hialsria  couciibeiida,  i.  410, 
naula  hiatoria  coiucribcnda,  i.  409. 
Ylndndfttio  p'iina,  aiva  intaipntaiio  inoboata, 

i  Ml  )  i  56. 
nadleU,  antitbata  da,  L  70S. 
Tina,  alingorf  of  ita  inreiiticD  b;  BaoohDa, 
iT.  SU. 
Fraaeh  mod*  of  tnuning  batlai  than  tha 

Italian,  iL  4B3. 
will  gra«  toward*  tba  pr^  iL  489, 
aome  andanll;  of  nat  aiaa,  ii.  531. 
in  loma  placai  nSiMad  to  tiail  «  tha 
(nnmd,  & 


modei  of  gnfting,  na«d  bj  the  ancioata, 

iL  546. 
wild,  produced  bj  ptautiug  oak-bonghi, 

ii.  507,  583,  646. 
emnit;  to  colavsft,  rr.  244. 


L8&1. 

TiiugU',  tlia  making  of^  a  kind  of  pntre&eiioa, 
ii.  637. 
tapoiir  of,  naad  in  rheumi,  iL  648. 

in  bintin^  fill,  iL  669. 
poured  out,  aaid  bj  Plinj  to  atop  whirl- 
wiodj,  T.  172. 
Tintage  Gni,  or  oc 
lation.  It.  153. 


i.  217. 


nolnron  inruin,  i.  328. 


0^  iL  314,  S4G  j 

Tiigil,  bia  niitaka  in  aaparating  wdioj  and 
'    arte  and  adanMi, 

iL274. 


iiL269. 


Qcorgica  tX,  i. 
Tlfgilin*  D>  Romano  Imperio,  i.  442. 

Tsniti  ajai,  "  Tn  i^en  impatio,"  &«., 
nprehonai,  L  437,  44  L 
Tiqlnnla,  ii.  399,  400,  430. 
nrtne,  whstbu  iU  own  nward.  It.  468. 

^orr  and  bonoor  iti  tpiin,  A. 

diatinciioa  balwean  dnty  and,  ill  428, 

knowledge  of  eril  mcaamy  br  tha  da- 
fann  of,  iii.  431. 


moat  nwaidod  in  itadf,  ii 
mada  bf  Epicnnu  iba  hai 

ante,  T.  8. 
f  "Ii"'!  and  nnlTaml  firtna^  in  natnrr. 
T.  GIO. 
TIrtatM  nrdioalaa  at  (Mhotica  In  natnii,  iii. 


.  i  617, 
ntibllli  natniB,  L  293. 
TMblai  and  andiblaa.  il  430,  651, 
eonaob  of,  iL  429. 

both  apnad  in  an  otb,  ik 
are  carried  a  great  «■;,  ib. 
laaaen  in  pnportioD  to  diitauee,  3i. 
parrada  tha  wbola  mediiun,  il5. 
of  auddan  g<aianttion  rid  tanolna- 

earrj-  aiqniiita  ninule  diSermoaa,  i5. 
do  not  affect  their  madioma  with  an  j 

pbjucal  change  or  notion,  &, 
attangs  (peda*  drownath  tha  latMiv 

a. 

thaaan«,A 


a  with  plaamn  and 
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wnk    inBt^j    •oBcndiaf   t 

mBdinm,  iL  430. 
WT  tha  b«t  Bedim,  A, 
intnuion  of  th*  mdm  Wpt 


■wliUei  tBtm  to  y«lkipi>»  Mar 
w<^  local  motioi,  naU«  (d  b 
fiwioBi  ot  liMim  kam  At  ab 
>Mi  MD,  iL  4S0. 


nquin  a  ipaeo  balwaan  (b*  obiact 
uid  lb*  tjt,  Dst  n  andibloi,  A. 

■n  iwjftiin  carriod  Is  tho  mow,  it. 

(ka  ipedM  at  aodiblw  buv  Iingat 
in  tlia  air,  ii.  433, 

ID  TitlUoa  at*  famA  no  objwti  to 
Ddiooi  U  till  MOM  Bi  is  wdihln, 

iLesd. 

Mnmg  cantraM  oF  ligfal 
tha  aantc^  of  iOBiidi  aUtar,  A. 
t  at  linbiliam  hialoiia 


tA,  loontfitM  an  loinmi  nt,  iL 
da  ai  nwrta,  qiai  &t  pwatrapb 


lOS. 


Tltalitr,  i 
Tldl,  da  inrentiooa  ajga  hUk,  i.  fi36. 
Tltrl  hiatotia  oaDMrilmia,  i.  4IO1 
Tltriol  partaksa  of  tba  natun  at  bMl 


nmrti  lika  a  Ina,  T.  3iS. 
Tltridan  atboMBOu,  iL  363. 
Tlbw  calandan.  L  363—373,  iL  3S7,  S9a 

■^■aimantam  com  dnsbu  viui^  iL  377> 
TM  •cpalii,  iL  aoSi 
TMfioMie,  MTC  pn(i>li<i.iaid,  ii  3M. 
TfflftMtisB,  wbat,  T.  32a. 
▼olatio  ariam,  Ul  6S9,  700. 
Toluitaij  madDd, ' 


718. 


It  ntiona  |nbemata,  A. 


•llnHli  ajoa,  ailaatai,  Ht, 

miniitri  ajaa,  anana  at  maiaa  nhnuatii, 
A.    SmWm. 
TdnptnulB  artai  dinwa,  I  60S. 
Tax  baaaoi^  TarialM  ejaa,  i.  MB. 
▼bImii,  iL  iSi. 

a  waand  utan,  i>.  348l 
Tnlpli  aalwd  btanvia  liw,  iL  132. 


Var.ai 


n7^46 


r  a  jnU  raTenga,  almoM 
alway*  necaailul,  iT.  329. 

a  jut  war  ii  like  baalthfnl  "fritt.  t.  86. 

ciril  war  lika  a  iaT«c,  it. 

military  rawardi  in  fbimer  dap,  t,  87. 

vbat  are  jut  maiM  of;  r.  85, 

tha  art  D^  liiitoiy  d^  propoaed.  It.  370. 
Wuta,  how  to  Tsmoie,  iL  670. 
WMtB,  tfaa  priocipla  of,  t.  G40. 

comnwi^  J  takaa  place,  whan  Iban  an  tb 


536. 


"Pl"y.  T. 
(f  a  bod;,  anaad  b<r  two 
393. 

oftha  na^Ta  niirit,  A. 
of  tha  nmanding  air,  li. 
atar,  tnounntatian  of  air  into,iL84S,M9, 
372—37*,  S77,  S78. 
coosaaling  oC  iata  crjiitl,  iL  463. 
aiparimanl  prapoaed,  ib. 


atandl  .     ,     .     , 
of  Pandia*  10  Btolang  lib,  iiL  IJ 
laata  of  food,  u.  471,  473. 

taita,iL471. 

ligfatweitl>l.>L 

nit  anpnatiaa  in  boiliDg,  •&. 

fcaapiog  lou  awoet,  A. 

tha  atnag^  of  drink*  mad*  with 
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L>,  pnpoMd  hiiba 

WMltn,  D «iy 

fortqne,  iiL  469- 
Wefttlur,  cfdc  of,  io  ha*  nsaj  ;■«•  ii.  53- 
liDitj,  nnuic  louDdi  bfttto  in,  IL  422, 
moiit,  mmd  arried  fnrtbnt  in,  ii.  418. 
itate  0^  u  ba  abunrsd  al  tiow  of  ad- 

miniatwiiig  imgM,  ii>  868. 
bow  hi,  iikf  be  pndietod,  ir.  SSI. 
Itmk,  origio  of  tb«  divinon,  iv.  S4>. 
VdshtudgnritT.iT.Ue,  17»,ia4. 

docteiiw  of  Bmoo  ntpacting,  iL  22S — 
240j  1    —     ■"- 

isg,  iu.  81^—821. 

of  Iran  dkoolred  ia  aqodotii,  iL  S9S. 

St  Sptaha  OnTitf ,  Pondnii. 

VaQi  which  liM  ud  nok  with  tb*  tidw,  haw 

to  Im  exphiiwd,  t.  448. 

in  Ddmlk  ud  CjniiCi  ioU  which  if  > 

■tone  be  Ihiown,  ■  Monn  liiei,  t.  161, 


162. 


why. 


T.  147,  466. 
whether  oppoeed  Io  tke  itititp  of  the 

h—nam,  t.  148. 
whf  Winn  is  England  and  aald  In  Miir- 

fbandland,  V.  ISl. 
altaodant  ef  iba  aflMmai,  t.  113. 


fthagoUm 
a*,«ET,T.l, 


.«.,-.  144. 


Wat  fart,  ii.  88a 

Vhtkt.  adTantigo  of  (teepiv  the  aead,  ii. 

475,  476. 

in  water  will  not  fuminate,  iL  470. 

Nt  intlead  oi  Mwed,  ii.  4S5. 

VhMli  of  the  Biad  to  bo  made  eoMMtrie 

and  Tbinble  with  the  lAed  of  Fottnn^  v.  71. 

Whelpa  applied  to  the  itomach  an  aatnngeot, 

iiL  891. 
Thiaptrinc  no  bhmoI  tone  in.iAriU-  *!<>■ 
Thit*  a  pa&Biiaaa  ooIobt,  iL  878. 

white  powder  to  diKiiarge  ■  piM*  wilb- 
ont  HUte  iaipevUe,  it  8in. 
iniUMM,  Ae  tan  of;  ir.  861. 
the  natue  of,  It.  157, 158. 
taken  at  an  aaanplt  of  fteamg  tke  di- 
ractioD,  iiL  136—138. 
inakadMaa  aoat  paniahed  in  HiU,  iiL  472. 
iriekl  of  aav eial  mattdali,  emaliMMiU  with, 

iL465. 
Will  and  dildnn,  antilhw  br  and  wnat 


Will,  tbe,  geTernid  by  right  VNias,  Mdaeed 
by  apfKivit  geedi.T.  3. 

de^rine  emceniiag,  ir.  405. 
mamflt*  *^  pinmemel,  iL  608. 
Wind*,  biitory  ef  the,  t.  139—300. 

powtn,  niaa,  and  agmdaa  of,  t.  ]  39. 

'.  no- 


li mqniiy 


r.  140. 

fiMwiiidi,T.  140,146,151. 
genatal  windi,  *.  140,  147—149. 

principally  occur  in  the  tnuc*,  *.147. 

±ff.  the  Bria%  t.  147,  14B. 


of    tbe 


148. 
whether    by  tin 

beeTena,  A 
"  UO,  149,  150. 

duoge  with  the  plaoe,  T.  149. 
their  eSecti  cb  ennenta,  £. 
their  nigin,  t.  149,150. 
riie  the  thud  hoar  after  aonri 

150. 


ion*  ef  them  an  bat  eon- 

,«. 

I,  T.  140, 151—153. 
meaning  of  the  nana,  t.  151. 
•(  tha  world,  iL 
of  the  winlai  man,  A. 
of  the  extn4n>pical  n^ena,  iL 
ef  the  ODCDipg  and  ereDiDgi  ib. 
tl  the  aftoraean,  t.  Ill 
of  thon%bt,(L 

ef  tbe  aM  nd  iHMaela,  T.  152, 1G3. 
want  ef  cue  in  tbe  ubiuialian  at, 
T.  151. 


aU  winda  hare  ■  power  of  diring, 

T.  158. 
diOintit  eSheu  ot,  on  UMu'i  hodiet, 

ii.  468. 
Ilaich  wiodi  asat  drying  r,  158. 


nambla  ta  plante,  iL 
dear  Iba  ov,  t.  161 


power  <T.  158,159. 
al  origiu  of,  are  Ifam,  t.  141. 
diflcally  of  the  inquiry,  '.  159. 
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•*rth,  V.  160—162. 
of  iruidi  fnm  ibon,  T.  162,  163. 


g«iwtat>d  in 


»»yi. 


.  160. 


whidi  pnoedB,  i 
162,163. 
o[  wisdi  ftDcialcd  in  the  Wrta  air, 
T.  163, 164. 
tfaac  origia  expluiwd,  ii. 
',  T.  Ul,  165. 
in  T4ll>ji  uid  in 
•nccif,  T.  ISS, 
in  TCDlililion,  ib. 
after  Moimi,  it. 
bj  repetcnuioD  foun  biHi  ud  Iwad- 


raddtm,  T.  141,  166. 
itmu,  ^pboonl,  wiuriwind*,  A 
the  Sinceo,  iL 
■  «b(t  thtDn  f idtod  ud  ipptMad,  T. 

T.  141,  Ua,  167—172. 
csntbaed  Koniiit  giran  bjr  the  an- 

cieata,  t.  167. 
the  DUitiaiii  of  the  hMTenlj  bodiei, 

T.  141,  167.  168. 
lnatiiideiild,T.  168— 170. 
npooiiaiid  axhilaliont,  T.  170, 171. 
mdtiiig  of  mowi,  t.  170. 
ieeher^O. 

heather-batning,  T.  171. 
fiTs    caote*    b;  which  wind*  an 

calmed,  ib. 
aiHef,  T.  14%14S,173,17>. 
hd^tor,T.  173. 
latUadeot;  it. 
dua^ao  alfV.  1 73. 
iknn^T.  143,  173,174. 

hm  the  wind  ihitti  according  to 

tha  motion  of  tho  inn,  t.  173. 
how  iufloenced  b;  nun,  H. 


whMha  there  ii  a  cjela  of  winds,  A. 
tiene  oi;  r.  148,  144,174—179. 
fint  impnioe  of,  T.  174,175. 
diieetioa  and  reitici^  of,  *.  ITfi, 


of;  a. 

It  coctnrr  motion!,  t.  1 78. 
in  the  nili  of  a  (hip,  t.  17!>— 136. 
Mil*  and  ligging  of  a  ibip  de- 

•cribed,  f.  179—181. 
lh«  eetting  of  the  nuU,  t.  181, 

182. 
from  what  pohil*  «{  tlie  com- 
paa  wind*  an  anilable,  *. 
183,  — 


Ihne  ft 


(Of  inpulie,  ' 

183—183, 
1.  quntitf  of  wind,  t.  183. 


catch  the  wind,  T.1B4. 
3,  point  of  pewnwian,  t.  185. 
in  the  windmill,  t.  1S5.  ISS. 
whethw  Tohidei  can  ba  mpdledbr, 

T.  187. 
taceo^T.  144,  145. 
UMtica  0^  T.  145, 187-194. 
natnnd  dinnatiai  depend!  am  tha 

natnia  of  the  inlgaet,  t.  187. 
frim  the  atipeanasB  ti  tba  aan,  t. 

187,  188. 
bom  the  moon,  t.  189,  19<L 
fium  the  (tui,  T.  I9a 
bam  thundv  and  ligbbui^,  t.  19^ 

191. 
from  the  light*  Caatoc  and  PoOat, 

T.  191. 
from  the  clo^i,  v.  191, 19Z 


from  eddiei  in  the  air  and  eaifae  <f 

the  na,  t.  19S. 
from  Blitteriiig  foam,  A. 
from  tlw  oondnct  of  animale,  t.  193, 


*      145,  194— 19S, 
beuowi  and  &n,  t.  195. 

In  diatilJaliai,  O. 
explotiie  power  of  | 


r.  196. 


r,*. 


■oimdief;  iL4lI. 
InheritMioa  of  the,  T.  40,  41. 
propoKd  hiftMf  at,  h.  3Gf . 
ncapimhtiwi  of  mlee  lelaiiDg  to  the 
irinde,    t.    19S— 198.      &  Kstk, 
SoDth,  Eiat,  and  Wett  Winda.  VcniL 
mndMill,  ciplaaatian  of  the  motiM  <4  t. 
1S^18«. 
Baem'i  Aarg  q^  ii.  G. 
Banm'i  wriwrimaft  wtalwia  tL  Ml  deter, 
iiL512. 
Wladow  of  HoniBi,  t.  59. 
mn*.  doctrinea  of  Soriptore  euauaied  la,  in. 
488. 
of  knowlttlgf,  iT.  109. 
iu  mixton  with  wata,  ir.  41S,  41(. 
Gnck,  prepared  with  aolpbar  and  nln^ 


nperior  (o  eloq eanoe.  It.  454. 
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WtWiamft  aefined,  iii.  490. 
ll)«  height  of  idolalTT,  H, 
not  to  M  cic^aded  from  hUtOT7,  ir.  S9S. 
luj  1)«  b;  lbs  opemlioa  of  stII  ipiriti,  iL 
668.     &«  MaleficUting. 
Witnnwi  agiintt  ugumoiiti,  utiituKt  Ibr 

and  againat,  it.  491. 
ViU,  *anE  of  combinatim  of,  hitherto,  iii. 
236,  231. 
impedimcDU  to.  Id  emT  term  of  Hcicty, 

tha   greaiMt,  whether  round  in  hot  or 
cold  clinwlea,  jr.  462. 
Tolf,  hii  guM  ■  ebam  agaimt  colic,  i),  fiG4, 
hii  hfad  will  Kan  a«ay  Termia,  A. 
tradition  retpKting,  iL  648. 
Vondar  ii   ooihing  sIm  hnl  coDlemplation 
broken  off  and  loaing  iUel^  iii.  218. 
the  child  of  Ruritj,  IT.  171. 
Wood  ihining  in  the  dark,  ii.  466,  457,  Stl. 
iofiuiDDt  oF  diTsn  nindi  commendad  to 
"    "     ■   •.  280. 
346. 

WoodMua,  il  493. 
Wool,  candenutian  of  moitture  hf,  T.  387. 

wlunandei'i,  ii.  691. 
Wardi,  their  inBnence  in  miileadfng  (ha  on- 
f\^        dentinding,  iii.  396  ;  it.  G1,  63. 
/  dafiTiilian  o^  necewarf,  iii.  397. 

(  iuuigia  of  cdgilatian,  iiL  399 ;  ii.  439. 


how  br  to  be  ttiuted,  iii.  467,  46& 

the  (botateu  of  rouon,  it.  441. 

whj  Qrewi  ued  compoimda,   Romaiia 

not,  IT,  449. 
paculiaritiga  of  Hebnir,  A. 
(ceident*  o(  ii. 

meaure  of,  produced  poetr,  it.  443. 
Workt  of  power  and  wiidom,  difference  be- 
tween, dupUjed  in  the  cnation,  iii,  396, 
World,  whether  the  image  oF  God,  iT.  341. 

man  the  image  of,  t6.  ' 

Wonhip,  the  extenul  boi;  of  teligion,  iii. 

488. 
Woimdi  healed  bf  applying    raw  hide,  iL 
BiO. 
(wellinge  reduced  by  applying  cold  me- 
tallic bodiee,  il  626. 
made  with  brau,  heal  mon  eonly  than 

thoee  with  icon,  why,  iU  696. 
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